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A Changing World 

\’ THIS issue there are two articles on the European 
| plhcoat situation, one a first hand observation of 
the economic revival of Germany, the other a remark- 
ably well-balanced and fair estimate of the future oper- 
ation of the Dawes Plan, which is now an accepted 
thing, Although written by different persons without 
knowledge one of the other the two are complementary ; 
together they give the whole picture of what we may 
expect from Europe for a year or so better than either 
does separately. We recommend that every engineer 
read them. Articles on the economic fate of Europe 
and of the world have been multiplying beyond reason 
since the war and most of them are too dull or too 
pedantic to be of interest even to a professional econo- 
mist much less to one whose interest in economics lies 
in its effect on him and his business. But a new era 
is opening in post-war history, an era which is going 
to make a direct impress on the progress of the world 
and therefore upon the personal affairs of every one 
who works in the world. Those who are designing and 
planning and building the structures and services for 
this working world will do well to take full cognizance 
of the change—which our articles foretell. 


Storm-Water Sewer Limits 


IS an engineering truism that storm sweres large 
enough to carry the heaviest downpours would bank- 
rupt a city. Accordingly, a limit is set on the size of 
such sewers based on the known or assumed frequency 
of precipitation at a given rate and the resulting run- 
off to the sewers. The governing principle is that the 
damage caused by the excess rainfalls and runoffs at 
rare and undertain intervals, can better be met by prop- 
erty owners or the city as damages than to burden the 
city or the property owners in an assessment district 
with the huge capital charges that would be required 
to insure freedom from damage, if certitude were in- 
deed possible. How many and what cities keep records 
that enable their engineers to establish a policy in this 
matter or if one has been established to check its sound- 
ness? And what is or should be the policy? 


One Reason for Safety Factors 


RIDGE construction has more conditions to meet 
than only those involved in discussions of conven- 
tional engine types, impact, and secondary stress. Its 
business is to produce structures able to survive through 
the good days and the bad, capable of weathering what- 
ever happenings may come along. What this may mean 
is illustrated in a somewhat new way by two recent 
bridge accidents reported from the Pacific Northwest. 
In one case a carload of logs on a flat car became un- 
chained while the car was crossing a bridge, and the 
logs striking the trusses caused a serious wreck. In the 
second and much stranger case a tree standing on a 
river bank near a bridge was undermined by flood 
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waters, and in falling dropped across the bridge, wreck- 
ing it badly. Bridges are not designed to withstand the 
blow from a falling tree nor the violent forces applied 
to their web members when cars or loadings become 
displaced and swing out beyond theclearanceline. Such. 
accidents must be expected to wreck bridges sometimes. 
But the bridge that will survive a violent blow is quite 
obviously a better bridge than the one that fails; and 
since it is the bridge engineer’s task to build structures 
that will carry traffic without interruption for many 
years, he must so far as reasonably possible design for 
abnormal as well as normal service. Low safety mar- 
gins and precise calculation of service stresses are 
most excellent matters, but provisions for the unforeseen 
must be made in addition. How this sometimes works 
out is illustrated by what happened on another railroad 
a year or two ago, when the loading of a car shifted and 
struck the trusses at the entering end of an important 
bridge. The blow after damaging the end post cut clean 
through the hip vertical and the adjoining main diag- 
onal; yet with its main truss system thus destroyed, the 
span held up by virtue of the stiffness of its joints, and 
saved the train from wrecking. Traffic was interrupted 
only long enough for the span to be shored up, after 
which the damaged members could be replaced. Ample 
design and large safety margins held up this bridge. 
rather than precise analysis of stresses. 


An Unfair Document 


THE “Letters to the Editor” section of this issue 
are published in full the replies that Lt. Col. Sherrill, 
of the Corps of Engineers, has made to the two societies 
whose committees condemned him for his charges of 
graft under the civilian administrators of camp con- 
struction during the late war. Those letters show that 
Colonel Sherrill still labors under the misapprehension 
that this journal remarked in its editorial ‘Reckless 
Words,” in the issue of Aug. 14, that is that the report 
of the Graham Committee is admissable evidence. That 
report was made by a partisan committee of Congress 
just before the presidential campaign of 1920 and bears 
every earmark of partisan politics. Its findings have 
been discred‘ted every time they have been brought into 
court; it is a document which no fair-minded man would 
ever use either in proof or disproof of anything it pur- 
ports to cover. That Colonel Sherrill should submit it 
even as an indication of the way of truth and at the same 
time disregard the fact that every legal effort to prove 
the criminality alleged in the report has failed shows 
that he is pleading as an attorney would and not con- 
sidering facts as an engineer should. 


Using the Other Fellow’s Time 


RUN its technical sessions on schedule is the 
laudable ambition of every up-to-date engineering 
society, but how few are successful. Because so many 
authors are either incapable of saying what they have 
to say in an assigned time or are so self-centered as to 
409 





——_—_—_————— NT mmnmnNmnn...———2_2-——£™nNNTF..FNFUNWEE 
8800S=—=—ssSsSsSsSm9m9@$9MaepSBaSs$s9s9samoooooooOoOoOoOoOoOoOOOoOaOaOmamanDaeoanmmanaa@anmaRDRoeoaom0mae a eeeeeeTweRe(- 


410 


think their own remarks of more importance than those 
of their fellows most technical meetings are unbalanced, 
either by lack of discussion or by disproportionate as- 
sumption of time. Conditions are better today than 
they used to be because the evil has become so marked 
that every program committee realizes it and endeavors 
by assignment of time to lay out each session with fair 
treatment of each subject and with proper discussion. 
But even with that the best laid plans go astray because 
of the aforementioned authorial selfishness or, what is 
equally common, too good natured chairmanship. The 
ideal chairman is ruthless; subject only to the ex- 
pressed desire of the floor, he should restrain verbosity 
_and insist on schedule observance. His obligation is as 
much to the bored hearers or to the waiting succeeding 
speaker as it is to the speaker who unnecessarily oc- 
cupies time, and politeness to the latter ceases to be 
a virtue when that politeness is at the expense of dozens 
or hundreds of his hearers. 


Time Scheduling of Papers 


HE foregoing observations have especial application 

to a new method of program scheduling which the 
American Concrete Institute purposes using at its con- 
vention next February. Each session is to be made up 
of seven 20-minute units. Before the program is 
prepared each participant will be assigned a half-unit, 
one unit or two units as the program committee thinks 
necessary. In addition sufficient time is to be allotted 
for discussion between papers, so that at the expressed 
pleasure of the convention extensions of time may be 
allotted without infringing on any of the succeeding 
time allotments. Time scheduling is not new but usually 
it has taken the form of clock time startings for each 
paper and not interval allotments. The new scheme 
seems more workable because the chairman is not held 
down to the clock if perchance the schedule runs ahead 
or behind and is therefore not under the common neces- 
sity of either shortening some of the late assignments 
or, on the other hand, faking a discussion until the time 
for the next paper is reached. No such scheme can 
succeed without an able chairman, for plan as a com- 
mittee will the execution of the plan remains in one 
man’s hands. We shall see at Chicago next February 
whether the revised scheme works as well as it promises. 


Trucks as Common Carriers 


HE DEVELOPMENT of the motor truck since the 
enactment of the Interstate Commerce law has re- 
sulted in a peculiar condition in regard to rates which 
needs to be cleared up by having the present act brought 
up to date. The wording of the present law is such that 
the Interstate Commerce Commission has found it 
necessary to declare that motor truck transfer com- 
panies are not common carriers under the provisions of 
the act and consequently are not subject to jurisdiction 
except when they can be classed as “terminal facilities” 
as in the case of the truck service to “off-track stations” 
maintained in St. Louis and at New York, when used 
by a railroad for “store-door delivery,” or when used 
for the transfer of freight from one railroad to an- 
other. But when the service is extended beyond ter- 
minal districts it becomes what is commonly known as 
line haul and, under the present law, is beyond the 
jurisdiction of the commission. 
A case in point is that of the Star'n-New Haven Line, 
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a water carrier, which, by an arrangeme) 
motor truck companies operating to in}. 
New England, enters into competition 
York, New Haven & Hartford R.R. and its subsigioy 
the New England Steamship Co., and provides af,» 
service which shippers are anxious to maintain, In a 
case the commission finds that as the moto) truck bi 
panies are not subject to its jurisdiction. the Stern 
New Haven Line cannot publish a through rate * 
southern points from points in New England, but i 
it may publish rates from New Haven to souther 
points to which can be added a statement as to the tari# 
from the inland point to New Haven by motor trycj 
But to make this service pay the trucking company’: 
share of the combined charges must be larger than th, 
rate for the corresponding rail haul and consequent} 
the rate from New Haven must be lower than the rates 
which apply to local traffic from New Haven. : 

In view of this the commission has authorized the ys 
of such rates, under certain restrictions as to evidence 
of the origin of the traffic at specified inland po 
with the result that there are now two rates from New 
Haven to southern points, one a higher rate for loca! 
traffic and the other a lower rate for traffic delivered 
to the Starin-New Haven Line by certain motor truck 
companies. To be sure, the lower rate is actually a pro. 
portional rate put in effect for a combined rail, water 
and motor service similar to that in effect in many 
places for a combined rail and water service; but, due 
to the fact that the present law does not recognize the 
fact that the motor truck service exists, the rate is in 
effect a discrimination against freight delivered to the 
dock of the Starin-New Haven Line in the wagons of 
the local shippers in favor of that delivered at the same 
point by the trucks of certain motor transfer com- 
panies. 
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Compulsory Stops at Grade Crossings 


N HALF-A-DOZEN states today there is a law re. 

quiring automobiles to come to a dead stop before 
crossing a railroad at grade. There is a large body of 
opinion which favors universal extension of such a law 
in the interest of highway traffic safety. Much of the 
propaganda in favor of the law comes from the railroads 
who apparently have reached an agreement that it is 
desirable legislation not only from the standpoint of 
general safety but also in protection of themselves, but 
there is also much sentiment in safety movement circles 
in favor of the compulsory stop—so much s0, indeed, 
that any opposition to it is beginning to be looked upon 
as reactionary. At the risk, therefore, of being accused 
of obstruction we venture to question the advisability 
or workability of such a law. 

In the first place it must be admitted that grate 
crossings will long be with us. There is no possibilit) 
of removing them except in progressive fashion, which 
will take many years. This is true no matter who pays 
for the crossing elimination; there simply isn’t enougt 
money available from any source to do away with all 
the grade crossings at once or even soon. In the second 
place the grade crossing is a fertile source of accident 
Statistics of such accidents are too vague to make them 
worth very much but the mere reading of Monday mor 
ing’s papers the country over is enough to show thet 
too many people are trying to run an automobile across 
a track at the same time a train is occupying that pr 
ticular section of the track. 
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What are we going to do about this? The crossings 
‘one away with; automobilists will continue 
roads. It is very simple, say the compulsory 
dvocates. Make every automobile come to a full 
i) Ee he law 
stop before crossing a track, under penalty of the w. 
But how does this insure safety? Very simple, again. 
Obviously the driver who stops will take the time to 
look up and down the track and proceed only when a 
clear passage is assured. 98 a aie 

The theory is open to serious objection. Primarily 
the law is most difficult to enforce. Most crossings are 
not policed ; certainly the most dangerous ones are not, 
for that is what makes them dangerous. Enforcement 
must therefore rest mainly on the danger of occasional 
arrest through an informer or by traveling policemen, 
or through the more moral restraint of respect for the 
law, which latter is well known to be a slender reed 
when the law is one which the possible offender regards 
as silly or unduly restrictive. Is a twenty dollar fine a 
greater deterrent than the danger of imminent death? 
Who bothers to slow down to 8 miles an hour in those 
villages where signs dating back to the horseless car- 
riage period still require that decorous progress through 
the streets? How many drivers, sure of their ability 
to judge the safety of a crossing, will obey this new 
law if they think it is more dangerous to stop and then 
proceed than to keep on across the track with their usual 
caution? 

For there is the chance that the complete stop at 
the crossing is more dangerous than the cautious con- 
tinued progress. It sets up an automatic block in a 
heavily traveled road which, when headways are short, 
will continue back for a long distance either side of 
the crossing with consequent dangers of bumping. But 
worse than that, to start afresh from a dead stop a few 
yards from a crossing for many automobiles and for 
many drivers involves possibilities of danger from 
stalling and slow pick-up which are very considerable. 

The cautious driver, then, will if anything be less 
safe when he stops than when he keeps on going, with 
due observation of the tracks on either side. How about 
the reckless driver, who contributes the great majority 
of the grade crossing accidents? Suppose he does stop 
and there is no train in sight. He proceeds then in 
the same safety as though he kad continued on his 
reckless way. Suppose there is a train in sight. Is 
there any reason to believe that the reckless one will 
not then take the same chance to beat out the train 
as he does now in crossing without looking to right or 
left? Will he be any safer against the unexpected 
second train which comes along in the other direction 
after the first one is past? Won’t there be just that 
much more of a thrill in beating the other fellow to it? 
A fool must be judged according to his folly—and this 
law doesn’t seem to take that into account. 

It would not be worth while to express these views 
were it not that the compulsory stop law is being made 
a sort of holy cow which every one is urged to kneel 
down and worship. One’s attitude toward safe high- 
Ways is being gaged by one’s acceptance of the neces- 
sity of the law. Either you are in favor of making the 
roads safe and preserving life and limb, in which case 
You urge the law, or you are in the ranks of the road 
hogs and speedsters and are against it. This is a 
ridiculous extreme to have been reached. 

There seems to be more than a suspicion that 


the railroads’ partiality to the scheme lies more in the 
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admirable defense in law that it offers to the railroad 
which has a grade crossing accident than in the ex- 
pectation that accidents will be lessened by the law. 
But even if the railroad heads and the safety experts 
are honest in their advocacy of the law, as doubtless 
most of them are, the evidence in its favor is not suffi- 
ciently clear to make of it the fetich that it may become. 
Statistics of accidents under and without the stop law 
are either so inadequate as to be useless as evidence 
or quite unexistent. Until some statistics are produced 
to overcome the theoretical disadvantage—or possibly 
the lack of advantage—of the scheme there seems to 
be no good reason why any one should favor its ex- 
tension. 


Life of Sewage and Other Sanitary Works 


BANDONMENT of sewage-works after fifteen years 
use at Marion, Ohio, raises questions as to the life 
of such works generally. Should an engineer today 
advise a city that, after fifteen or twenty years a sewage- 
works is rather sure to be of no further use through 
a combination of obsolescence, demands for a new site 
and physical deterioration, each of which played a part 
at Marion? If so, estimates of the true annual cost 
of sewage treatment will have to be materially in- 
creased. How many engineers will have the courage 
to tell their city clients so unpleasant a fact? It has 
long been evident to the well informed that the average 
life of garbage disposal plants in this country is much 
shorter than fifteen years. The garbage incineracor 
built alongside the Marion sewage-works and designed 
to burn screenings and grit chamber cleanings from 
the sewage-works seems to have lasted fifteen years 
but how useful it was when finally closed we do not 
know. If sewage and garbage disposal works alike are 
to continue to be so short-lived as experience at many 
places indicates, the lay officials of our cities ought to 
know it. 

The Marion case is all the more disquieting because 
the sewage-works there were considered, in 1905, to be 
unusually complete, combining as they did tanks, con- 
tact beds, and sand filters. This completeness seems 
to have contributed to the early failure of the plant, for 
it was supposed to produce an effluent dischargeable 
into a ditch dry or nearly so in sumiier. With a lesser 
degree of treatment and an outfall extending to a per- 
ennial stream not far away the outcome might have 
been different That is, conceivably it might have been 
possible to revamp and enlarge the works at this site 
instead of building a new plant more distant from the 
city. But this is only a surmise. The article on the 
new and old works, elsewhere in this issue, shows that 
deterioration of both concrete and filter material con- 
tributed to the abandonment of the plant. More is 
known about both today than in 1905 and failures from 
those causes are lessened accordingly—provided the 
knowledge is utilized. 

A survey of the life of American sewage and garbage 
plants would be useful. Probably the results would be 
appalling. Possibly the same would be true of water 
treatment works. These sanitary works, however, 
should not be condemned until like information could 
be obtained for a variety of other public improvements. 
Short life would certainly be shown for road and street 
surfacing and perhaps for some other improvements on 
which depreciation has been commonly figured, when 
figured at all, for thirty or forty years. 





ENGINEERING NEWS-RECORD 


Building a Motor Road Across the Florida Everglades 


Conners’ Toll Road Through Great Swamp Completes Cross-State Highway for Central Floridg— 
Mar! Fill on Marsh Soil Surfaced With Crushed Stone and Oiled 


By FRANK E, LAWRENCE AND R. Y. PATTERSON 
Chief Engineer and General Manager, Respectively, W. J. Conners 


Highway, 


PRIVATE TOLL road is being built through the 
Everglades and along the shores of Lake Okee- 
chobee to afford a cross-state connection for lower 
Florida. It is 51 miles long, penetrates virgin country, 
is surfaced with rock and oiled, and has been entirely 
financed and built by W. J. Conners, of Buffalo, N. Y., 
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FIG. 1—TOLL ROA.) ACROSS FLORIDA EVERGLADES AND 


CONNECTING HIGHWAY: 


at a cost of nearly $2,000,000. The highway is also of 
particular interest to engineers in two other respects: 
(1) It is the first high-grade highway of any length to 
penetrate the Everglades country, with its soft muck 
soil and unknown conditions as to foundation and drain- 
age, and (2) the methods used in the construction of 
the road are unusual and were necessitated by the na- 
ture of the country traversed, the inaccessibility of the 
road, and the problem of materials distribution along 
its length. 

Development of Plan—There has been no highway or 
railroad across the interior of lower Florida connect- 


West Palm Beach, Fla. 


ing the rapidly expanding east and west coasts. Tampa 
and Miami are remote from each other simply for lack 
of a direct connection. The condition is indicated }, 
the route map, Fig. 1. Always the Everglades hay: 
been an effective check to all direct communication jy. 
tween coast and coast. Except where drained, they ar 
under water, and the soil is a soft, spongy, vegetable 
muck not capable of sustaining the weight of heay, 
structures. However, under this muck surface, and 
at a depth ranging from 5 ft. to 20 ft., there exists , 
hard marl, which makes an excellent roadbed oy 
foundation. 

A few years ago W. J. Conners, who had acquired 
very large tracts of land along the shores of Lake 
Okeechobee and in the Everglades, conceived the idea 
of a cross-state highway that would penetrate the Ever- 
glades, open up his land, follow the shore of the lake 
and strike across toward Tampa. He obtained from the 
state a franchise to build a toll road from a point 23 
miles west of West Palm Beach to Okeechobee. Beyond 
that town there remained an uncompleted stretch of 30 
miles of State Road No. 8 to reach Sebring, from which 
point excellent roads were already in existence all the 
way to Tampa. Contracts have been let by the state 
covering the thirty miles, of which the Conners organi- 
zation is building the Kissimmee River bridge which 
has a length of 3,200 ft. By December all links wil! 
have been completed. 

The task was to provide a heavy duty, modern high- 
way, in the shortest time possible, through virgin coun- 
try, inaccessible to material and supplies, and on a road- 
bed that would be practically all an embankment of sand 
or muck, resting in many places on a muck base of 
undetermined stability. No such heavy traffic road had 
yet been built through the Everglades, and the prob- 
lem of supporting the load had to be solved. Again the 
road borders closely the eastern shore of Lake Okee- 
chobee, and the problem of unstable foundation had 
added to it the effect of periodical high water, and of 
storm action on the roadbed. 

On the lake section the roadbed is almost entirely in 
the soft borders of the:lake, and when the grading was 
done it was ‘argely under water, as the lake level was 
unusually high at that time. The material is in some 
places sand, in others muck, and in still others a mix- 
ture of sand and muck. Allowance had to be made for 
a certain amount of settlement. Protection is had from 
the direct action of storms by vegetation in most places. 
but there are a number of points where a revetment |s 
necessary to prevent the bank from washing away. On 
the canal section, which is through the Everglades, the 
marl that underlies the muck provided a roadbed ma- 
terial of the best character. By deepening the canal 
and depositing the material on the bank, Fig. 2, with 
sufficient berm between canal and roadway, and then 
spreading it sufficiently, a mat is formed on the muck 
that is amply able to carry the loads to which the road 
will be subjected. 


In view of the expected settlement of the roadbed 1! 
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to surface it with one layer of crusher-run 
» it sufficiently thick to form a well-bonded 
.verage of 12 in. of loose rock was spread on 
tion, 8 in. on the soft marl and 5 in. on the 
An application of 3 
per square yard was put on, which will be 
followed by another coat in six months. This provides 
a sufficient thickness of surface, well protected, during 
the time that the roadbed is taking its final settlement, 
nd expensive material will not have been wasted, as 
would be the case if a finished surface were constructed 
at first. It is contemplated that after the lapse of two 
or three years of settlement, under careful maintenance, 
with weak spots developed and brought up, an additional 
layer of rock will be applied and fully penetrated. The 
width of the paving is 16 ft. and the minimum width 


was dec] 
rock, mal 
crust. A 
the lake : 
rock base, of the canal section. 


gal. of oil 


FIG. 2—MARSH FOUNDATION THROWN UP 


of road section is 24 ft. which gives a 4-ft. shoulder 
on each side of the paving. 

There are 28 timber bridges, ranging in length from 
20 to 525 ft. All are built to a standard pile trestle 
design, with a clear width between handrails of 18 ft. 8 
in. The piling and timber were all from the owner’s 
lands and the lumber was cut in a field sawmill, espe- 
cially built and equipped for this job. In addition to 
the 28 timber bridges, there are four bridges involving 
drawspans over canals and rivers. That at St. Lucie is a 
temporary trestle, and is to be replaced with a handsome 
reinforced-concrete arch bridge with a center drawspan. 
The other three are bridges supplied by the counties and 
are steel spans. 

Crusher Plant—About the most important considera- 
tion in figuring on this road was the source of supply 
of paving rock. The only quarries in the lower part of 
Florida were located out of reach, and it ‘was necessary 
to develop a supply that would be nearer at hand. The 
St. Lucie Canal had been dredged a couple of years 
previously from the lake to the St. Lucie River, and 
where the canal left the lake an excellent grade of lime 
rock had been cut through. For 13 miles on both banks 
of the canal there was a good-size spoil bank of rock 
Which when properly cleaned and crushed makes a fine 
road material. The spoil banks were not of sufficient 
extent to supply the job, but plenty of undug rock still 
lay in the bottom of the canal. 

Here was the natural location for a crusher plant, 
- one was designed that would handle 1,500 cu.yd. in 
Welve hours, and a washing plant was installed to elimi- 


nate the dirt and sand that were dug with the rock. A 
grizzly at the main crusher passed much of the fine ma- 
terial directly to the buckets leading to the screens. 

To make up the spoil bank deficiency when the south 
bank had been dug out, a 24-cu.yd. dipper dredge threw 
additional material on the bank. This dredge had a 
capacity of 2,000 cu.yd. in 24 hours, and supplied about 
100,000 cu.yd. of material. In the pits two oil-burning 
revolving shovels on crawler tread loaded the cars for 
the crusher. A traveling crane was also used as an 
auxiliary in connection with cleaning up banks, so both 
the shovels could be constantly employed on their own 
work. Three miles of track were built around the 
crusher and connected it with the pits. In all 26 4-cu.yd 
dump cars, and two, at times three, 8-ton gasoline 
locomotives were used between the pits and the crusher. 


FROM CANAL BOTTOM BY DREDGE 


A car of material ready for the crusher was at all times 
at the bottom of the incline, and the incline had a 
capacity of one car every two minutes. 

The plant was designed to use two crushers, one of 
which took the screen refusal. Both crushers were of 
the gyratory type, the main one being a 20-in. and the 
secondary a No. 3-D. The power for the plant was 
furnished by a semi-Diesel engine of 200 hp. The plant 
readily handled 1,000 cu.yd. during a 10- to 12-hour 
day. 

The pit material was brought into the plant up the 
incline, the cars being hauled up with a cable on a single 
drum hoist. The cars were dumped over the grizzly 
into the main crusher which fed a bucket conveyor lead- 
ing to the screens. A 6-in. pipe through the axis of the 
main screen and perforated every few inches supplied 
water as needed to wash the material as it passed 
through the screen. 

From the screens the waste material mixed with the 
water ran off through chutes to the dump and the washed 
rock passed into the bottom-dump bins, one of which 
was for the graded top rock, and one for the crusher 
run. As the graded top rock was not used in that con- 
dition the crusher run rock was diverted into both bins. 
The bins were elevated to allow trains to run under 
them to get their load. The rock could also be diverted 
directly to stock piles outside the bins. This area could 
store 3,000 cu.yd. and was located between the crusher 
bins and the barge bins on the canal bank. A large 
stiff-leg derrick also located outside the plant loaded 
from the stock pile to the 300-cu.yd. barge bins. Barges 
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were loaded by placing them alongside and chuting 
through side-opening doors. 

Fig. 3 shows the layout of the crusher plant. It shows 
also the location of shops for repairs. There was a 
well equipped machine and blacksmith shop that assisted 
in building the fleet of barges as well as the plant, and 
later took care of all running repairs. Cars and loco- 
motives were rebuilt and all rolling equipment inspected 
and attended to on each trip back to the plant from the 
front. 

The crushing plant and shops were operated sepa- 
rately from the two construction divisions, and were in 
charge of a plant superintendent. The location was 21 
miles from the Okeechobee end and 29 miles from the 
Palm Beach end of the job, and 9 miles from Canal 
Point where Division 1 ended and Division 2 began. 
The plant did much of its work at night, and plant, pits, 
bins, etc., were all illuminated for night work. The max- 
imum week’s work was 8,085 cu.yd. or an average of 
1,350 cu.yd. per day. At the end of the job the plant 
is in as good condition, barring some running repairs, 
as when it was placed in service, and it will probably 
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be utilized to supply the adjacent country with concrete 
and road rock. 

Canal Division Construction—The canal division or 
Division 1 parallels the Palm Beach Canal, and is lo- 
cated along the south bank. It begins at what is called 
Twenty Mile Bend, where there is being developed a 
new town called Westport. It is 23 miles west from 
Palm Beach on an existing hard surface road. Its west 
terminus is Canal Point on Lake Okeechobee. The 
division is 19.4 miles long. 

On this division the road is entirely within the 
Everglades. The natural surface is a soft spongy mass 
that will not support any load of consequence, and it 
was here that the most uncertainty prevailed. A con- 
tract was made between Mr. Conners and the state to 
dredge the canal at joint expense, depositing the marl 
on the south bank (Fig. 2) to be used for the roadbed. 
The muck surface is about 10 ft. deep. A berm 25 ft. 
wide was left between the canal and the edge of the 
road grade to keep the muck from slipping into the 
canal, and it was also necessary in many places to pro- 
vide additional support by bulkheading with piles. In 
some places, also, large rock that had been dredged was 
used to riprap the bank. 

For nine miles east of Canal Point the material 
dredged was rather soft marl, which when dried makes 
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an excellent base. It is necessary to kee; ter awa 
from it, however. The remainder of the « ja) onal 
contained a mar! rock that made a fine ba The ve 
age elevation of the canal bank is 16.5 ft above 
level, the top width of the fill completed is 24 ¢, 93 ¢ ft 
and the average height of completed roadway js 4 4 

As the material was deposited on the bank by the 
dredges, three in number working on different sections 
it would sink into the muck and in many places would 
go entirely through to the marl bed. It was a matter 


of filling until stability had been established 

Following the work of the dredges, and after the 
material had dried and hardened «eeagpea to be got 
into, a small revolving shovel, Fig. 4, was employed, 
This traveled on mats and spread the bank to the de- 
sired height and width. It worked two shifts of tey 
hours each, and it made an average of about 800 ft. per 
day. It graded a wide, comparatively level] roadway, 
finished on schedule time, and was a success in every 
particular, quite in contrast’ with the labor gangs that 
were at first employed on this work. 

The shovel left the roadbed ready for fine grading, 
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and this was done with a five-ton tractor and grader. 
This unit smoothed the surface, graded to the desired 
lines and cut the 16-ft. section ready for rock. The 
material shaved from the inside was piled up just out- 
side the sideboards for shoulders and after the paving 
material had been laid the shoulders were cut down by 
this same grading unit. A five-ton tandem roller com- 
pleted the operation of fine grading by compacting the 
base until it was as firm as the finished top. 

The entire top course of paving material used on the 
Canal Division was brought from the crusher on barges. 
The maximum haul was 29 miles, and the average 19 
miles. For this service there was employed a fleet 0! 
nine rock barges and four boats for towing. Two 
boats were used in the canal, one between Canal Point 
and the plant, and one shifting barges at the plant. 
This was organized under a department of water trans 
portation, and placed under a superintendent, whose 
duty it was to have loaded barges at the job at all 
times. Barges were loaded and transported twenty: 
four hours of the day during the height of the construc 
tion period, and as the crane could unload six barges 
per day under favorable conditions it was 4 problem 
to keep that outfit busy. 

The soft material on the canal would not support the 
weight of equipment needed for unloading, s° 4 § special 
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» was built every two miles along the canal 
‘he 32-ton crane, Fig. 5, used for transferring 
from barges to trucks. The platforms were 
. take care of the heavy work of the crane 
and were 20x20 ft. They were left in place, 
1g used for maintenance and general work. 
By locating the platforms every two miles the max- 
imum haul for trucks was only one mile. A fleet of ten 
Ford trucks was used, about seven of which were in 
The crane loaded the trucks through 


pile platf 
bank for 
material 
lesigned 
movements 
and are bell 


constant service. 





FIG. 4—-LIGHT STEAM SHOVEL LEVELING DREDGE FILL 
ALONG CONNERS HIGHWAY 


} 6—TRACK RAISED ON FIRST LAYER OF STONE 
SURFACING 

a simple hopper, the only function of which was to con- 
centrate the flow of material from the bucket to the 
truck. Paving was usually carried on in both direc- 
tions from the loading point, as one turn of the trucks 
was eliminated each trip by continuing through the 
hopper and on to the other dump. As dumped the ma- 
terial was spread and later shaped up with a grader and 
followed by the rough rolling. No finishing was at- 
tempted until near the end of the job, when a complete 
outfit could start in at one end and go through to the 
other without interference, and be followed as closely 
a8 possible by the oiling. 

A floating camp was provided for this organization. 
Houseboats were used for the men and barges for re- 
pair shop, supplies, etc. A complete Ford repair shop 
Was set up with an expert mechanic in charge, and the 
trucks were kept running in very satisfactory manner. 
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The crane could be loaded onto a barge, and the entire 
outfit moved to another station in a half day. 

The first barge load of rock was delivered to the 
canal on Dec. 27 and the last on July 1, during which 
time a total of 31,000 cu.yd. of crusher rock went into 
the completed road. 

Lake Division Construction (Division No. 2)—The 
Lake Division begins at Canal Point, where Division 1 
terminated, and parallels Lake Okeechobee to Okee- 
chobee. The distance is 31 miles. A high ridge of 


FIG. 5—CRANE LOADING SURFACING TRUCKS WITH 


CRUSHED STONE FROM BARGES 


FIG. 7—CENTER BOARD IN CARS THROWS HALF LOAD 
EACH WAY 

fine sand extends along the shore the entire length 
and is covered with a luxuriant growth of palms and 
semi-tropical trees and plants, Fig. 6. This could not 
be used for the road except in a few places, as it is 
reserved for residences. This threw the road on the 
lake side of the ridge and resulted in much more difficult 
construction, but the final outcome will be a more satis- 
factory and valuable frontage. 

The roadway is almost entirely in fill which averages 
4 ft. in height and 24 ft. in width on top. It was 
thrown up with dragline excavators, five of which were 
employed on the work. From Canal Point to Chancey 
Bay, a distance of 17 miles, much of the soil is muck, 
and here it was that the greatest difficulty was experi- 
enced in getting a final settled grade for the paving. 
It was a fight from start to finish, and the settlement 
will not be complete for two or three years, but the 
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roadbed is now sufficiently stable to permit of a good 
road, though somewhat rough. North of Chancey Bay 
the foundation is sand, which afforded an excellent base. 

In the muck sections it was found that sand is the 
best cushion to use, as it penetrates the muck and makes 
a mixture that has some body. Crushed rock applied 
directly to the muck is useless, and a waste of material. 
In spongy muck there should be applied at least a foot 
of sand before any attempt is made to surface. Then 
when the rock is applied a double thickness should be 
used. With these precautions a good road can be ob- 
tained, but it must necessarily be an expensive means. 

When the grade was thrown up the lake level was 
very high and storms caused some washouts. These 
were remedied by the use of a simple revetment of 
poles and boards driven slanting in the direction of the 
wave action. The lake abounds in hyacinth, and where 
this can be confined near the bank a very effective check 
is offered that will break all waves. A light pen con- 
struction of piling wire or boards that will hold the 
hyacinth is elastic, and better than anything except a 
rock riprap slope. 

A 36-in.-gage industrial railway was used for the 
delivery of rock from the crusher to all points on this 
division. Twenty miles of railway were laid connect- 
ing the plant at St. Lucie with Taylor’s Creek, near 
the north end. Thirty-pound steel was used, and pine 
ties were cut from the timber lands of Mr. Conners, 
loaded onto barges at Okeechobee and barged to various 
points along the line, where they were unloaded and 
hauled by rail to the end of track. Three construction 
docks were built along the lake shore at which were 
located camps; here also materials for the railway and 
supplies were handled. Upon the completion of the 
track north of St. Lucie and as soon as rock had been 
delivered to the north end the track was removed from 
that end toward St. Lucie, the rail was sent over the 
railway south of St. Lucie and the ties partially hauled 
by rail and partially to the nearest dock where they 
were loaded into barges and sent around by water. In 
this way the track south of St. Lucie was laid as soon 
as it was removed from the north end. 

It was decided to lay the track in the center of the 
grade in spite of certain difficulties, as it would have 
been impossible to complete the work by placing the 
track on the side. The width of fills and nature of 
material made this impracticable. Placing the track 
in the center made it necessary to devise a method of 
equal dumping on each side, and this was accomplished 
by inserting a center board, Fig. 7, along the center 
line of the car bodies, and raised 6 in. above the sides. 
When the car was dumped on either side by knocking 
down the chains the car would dump to one side and 
the center of gravity would then shift, pulling the car 
over to dump on the other side. This worked very 
successfully. 

In order to get the full quantities dumped it was nec- 
essary to raise the track and redump. This track rais- 
ing came in especially well, as it gave a ballasted track 
to run over, and with a soft subgrade this was also 
necessary to get trains over the line. The rock was 
dumped from the crusher out and the track raised imme- 
diately behind, both to clear the sides and to give stable 
track. The second dumping was done on the way back 
to the crusher after the first dumping had reached the 
end of the line at Taylor’s Creek. 

The material was spread after the first dumping and 
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also after the last by means of a special! eader de 
vised for this job by the superintendent charge a 
this division. Two car trucks were con, 
special car with a frame built about 6 high es 
filled with sand. On this was hung a doubl: set of fold. 
ing wings made of sheet metal and timber that pe 
be adjusted to any angle in two planes. <A V-shaned 
frame under the car cleared the rails of materia] that 
was dragged into the track and left it flush with the 
rails ready for raising. The car was pulled with ang-toy 
gas locomotive. All material between the side boards 
was in this manner spread evenly and uniformly, Fo 
some time the spreader was attached to the front of g 
steam locomotive, but the final type was found to be 
the best for the work. 

The equipment used on this haul was two 14-top 
saddleback steam dinkies, four 8-ton gas locomotives 
and 44 l-yd. dump cars. There was a total of 66 such 
cars in service, the remaining 26 being used between 
the pits and the crusher. The steam engines were 
secondhand and did not give satisfactory service on rock 
trains. They were accordingly put in worktrain service 
and the rock was hauled entirely with the gas locomo- 
tive. Inasmuch as the haul was greater than for th; 
usual road job, and as the locomotives were in service 
24 hours a day, they gave remarkable results. It was 
necessary, of course, to have a very well organized shop 
service to keep them running, and it was so planned 
that there were three trains on the road and one loco- 
motive going through the shops at all times. On each 
trip back to the crusher, the locomotives, as well as cars, 
were inspected, gassed, oiled and minor repairs made, 
and the telephone service used in connection with dis- 
patching trains was resorted to to notify the shops of 
anything needed so that everything would be in readi- 
ness to make repair as soon as the train returned to 
the crusher. 

The cars were actually loaded with 5 cu.yd. of ma- 
terial and eight cars made up a train. The grades were 
nearly level, but there was an overload at all times. 
The locomotives finished the job and were ready for 
further service when the last car went out. 

A telephone line was constructed along the two divi- 
sions when the track was laid and a carefully laid out 
dispatching system was installed when trains be- 
gan to move over the line. Sidetracks were installed 
every two miles and opposite each switch a plug was 
installed. A portable telephone was carried on each 
locomotive, with wire connections so that a train could 
communicate with the dispatcher at any point on the 
line. Between sidetracks connection was made direct 
with the linewire. The dispatcher’s office was located 
at the division headquarters, and throughout the long 
runs a day and a night shift of trains and dispatchers 
were used. All trains ran under orders, work trains as 
well as rock trains, and the dispatcher kept a daily 
sheet that recorded all duays and running time of all 
trains. In case of trouble on the line the train called 
up the dispatcher who notified the shop or got in touch 
with gangs on the line. As soon as the shop was not 
fied of a wreck and had the information as to what was 
wanted, repair men were sent to the scene at once on 4 
track motor car with the parts needed. In this way the 
job headquarters at Okeechobee was in constant touch 
with all parts of the job at all hours of the day and 
night. 

Fine grading was done by hand ahead of « 
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-in, guide boards set the entire length of the division. Third-Rail for Electric Track in Paris 


These were not removed until the final finishing N THE electrification of the suburban lines of the 
yperation. ; State Railways at Paris, France, a third-rail conduc- 
ea soon as the trains had reached the far end with tor of new and curious section is being used, as shown 
mping they began to dump back toward the in the accompanying drawing. This rail is designed to 
crusher Two-thirds of the needed quantity of rock was give an under-running contact surface and to be self- 
dumped on the way out and the other third on the way protecting against trouble from sleet. It weighs about 
back. The track spreader followed closely behind the 76 lb. per yard and is carried in cast-iron chairs, each 
back dumping, and wherever it was found that the attached to two superimposed blocks of wood treated 
quantities were shy additional rock was at once with paraffine and placed on the ends of long ties spaced 


meates’ tn. 14.76 ft. apart. By this use of two blocks the four 
Behind the spreader came the track removal gang 


that took up rail and sent it by work train to the other 

end or to the storage yard. The ties were then re- 

moved and the next unit followed, consisting of a 5-ton 

tractor and a No. 8 grader. This unit spread the rock 

and trimmed it up ready for rough rolling. Behind 

this came two 10-ton three-wheel rollers doing the rough 

rolling, and following them were two more heavy rollers, 

grader, water wagons and finishing outfit. A light 5- 

ton tandem roller accompanied this phase of the work 

to finish stretches that could not be completed with the 

heavy rollers, and for several miles through the muck . . Section of 

north of St. Lucie it was found necessary to roll the 

rock and get a waterbound surface, then relay the track 

and repeat the dumping process to get a double amount 

of rock into the road. After this second treatment the 

surface stayed where it belonged, but even so it is Anchor of Third Rail 

settling and will require a refinishing after some months. TRACK 
For the oiling of the road a pressure distributor, 

mounted on a 5-ton truck, was purchased, but it was screw spikes which hold the rail supports do not enter 

found expedient to contract the oiling, as the haul was_ the tie. These electric lines are operated by 650-volt 

long, and required much equipment in the way of trailer current. 

tanks. The road from Okeechobee to St. Lucie, with The third rail is made in lengths of 60 ft., but the 

a maximum haul of 25 miles, was oiled from Okeechobee. joints are welded in the track to form continuous sec- 

From St. Lucie south the oiling was done from West tions about 820 ft. long. These sections are connected 

Palm Beach, the maximum haul in this case being 51 by expansion joints having plates riveted to the hori- 

miles. With eight to ten tanks in use it was possible zontal member of one rail and secured to the adjacent 

to get 1 to 14 miles per day with one trip out and back. rail by bolts in slotted holes. Each 820-ft. section of 
The first rock went into Division 2 on Oct. 16, 1923, rail is anchored at mid-length by bars bolted to the 

and the last car was dumped on June 23, 1924. A total web and fastened by screw spikes to a wood block rest- 

of 96,000 cu.yd. was hauled out and finished in this time. ing on two ties. At points where station employees 

Work was begun on the highway in April, 1923, but was may have to cross the tracks, the third rail has a safety 

not actually under way until June, when work was covering of basalt blocks with checkered top surface, 

started on the erection of the crusher plant and grading 4S shown; these blocks require no fastenings but are 

was started. On June 25, 1924, the road was opened to held in place by their own weight. 

traffic and toll charges started. On July 4, 1924, the The track rails are of the bull-head section, in 72-ft. 

road was officially opened with a celebration at Okee- lengths. 

chobee. During the year that had elapsed a total of This electrification is described in the Revue Generale 

nearly 130,000 cu.yd. of rock had been dug and dredged es Chemis de Fer by M. C. Thomas, electrical engineer 

from the canal, passed through the crusher plant and Of the State Railways. 

transported an average distance of 11 miles by indus- Cou kee oe : 

trial railway and barges, and the road finished ready Oregon Campaigns Against Forest Fires 

for use. Initiated by the Klamath Chamber of Commerce, a 

The first thing that was done when the present organ- state-wide campaign was carried on in Oregon, June 

ization went in was to lay off progress charts and time 30 to July 14, to form a “Stop Forest Fires” Associa- 

Schedules, and the execution of the job was built up tion, members of which pledged themselved to do all 

around these. in their power to prevent forest fires. Members received 
The general supervision of the work was in charge of a card with rules for fire prevention printed in full, a 

R. Y. Patterson, general manager; F.E. Lawrence, chief windshield skicker and booklets of directions for camp- 

engineer ; and Daniel Downey, general superintendent. ing in forests. Newspapers and civic organizations 

The field operations were in charge of D. H. James, aided in the campaign. While results. can not be 

a perintenteae of the crusher plant and shops; A. A. checked exactly, it is significant that in a season of 

Sturgis, superintendent of Division 1; J. C. Johnson, great hazard from drought there was no undue loss of 

“uperintendent of Division 2; E, A. Forbes, superin- timber from forest fires. A similar campaign was 

‘endent of water transportation, and Jack Barrett, carried on in the state of Washington, sponsored by 

division engineer. the Seattle Chamber of Commerce. 
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Notes from Foreign Fields 
Germany’s Revival 


Hope and Financial Soundness Have 
Replaced Despair and _ Inflation 


By E. J. MEHREN 


Vice-President, McGraw-Hill Co., Inc. 


O COUNTRY in the world today is, from the eco- 

nomic viewpoint, so interesting as Germany. She 
occupies the spotlight in Europe. What is to be her 
future ?—is the question that everyone in the old world 
is asking. 

The answer to that question no one can tell. The 
problem is complicated. But this even the casual visitor 
to Germany can say: Germany has made tremendous 
strides since the war; she is showing extraordinary 
recuperative power, against tremendous handicaps; she 
has worked a financial miracle since November of last 
year; and, finally, no nation that shows Germany’s po- 
tential strength can be permanently kept down, can be 
crushed. 

These observations, let me repeat, even the casual 
visitor must make. The signs are written everywhere: 
in a people again well nourished, in a public adminis- 
trative ability (irrespective of party) that was able 
without new revolution to stabilize the currency, in a 
returning hope that Germany can again rise. There is 
not buoyancy of spirit, but there is a deep-founded 
confidence that the nation is not going to pieces. 

The situation is in sharp contrast to what one ex- 
pects. In America we hear of the wrecking of the cur- 
rency, of the sufferings of last winter, of the difficul- 
ties under which her industries labor in securing raw 
materials and finding markets. Upon these reports— 
which, of course, are correct—we paint with our im- 
aginations a country on the verge of despair, a dis- 
rupted industry, a tottering government. The surprise 
is a great one—and, if one is fair-minded, he must 
come away with deep admiration for what has been 
accomplished. 


Germany's Handicap—Let us briefly paint the pic- 
ture of Germany’s economic circumstances: 

Under the Versailles treaty or as a result of it she 
lost heavily of her iron and coal deposits—in Alsace- 
Lorraine, the Saar and Upper Silesia; she lost her 
colonies, her foreign investments, her shipping, her 
export organization and its connections; she sees a 
large part of her territory under the control of her 
former enemies. In addition she has been through an 
exhausting war and a political revolution. 

These conditions are not new; they existed when I 
was in Germany just four years ago, in the summer of 
1920. The result was what might have been expected— 
an under-fed, discontented people, a disorganized indus- 
try and an all-pervading discouragement, unrelieved by 
any ray of hope. 

Since then, since 1920, two other financial disasters 
have forced themselves into the picture—the occupation 
of the great industrial district of the Ruhr, and the 
wrecking of the currency. 

With these added calamities one should logically ex- 
pect that conditions would be worse instead of better, 
that the despair would be even blacker than before. 

And yet conditions are as I have described—immeas- 
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urably better. Here is a nation on the upgrai: 
than the down. Here is a nation to be re 
economically, not to be ignored; here is a ; 
is sure to be an important factor in the worlq 
dustry. 

This last is a bold statement. I realize w)} 
handicaps the rest of the world can put upo: 
if it wishes. It can keep Germany impotent, but jt ; 
my belief that it will not do so. Sentiment, py 
will play no part; commercial considerations 
lead to trading with Germany. Other nations wil] way 
to sell to the markets of a reviving Germany. [f +) 
sell to Germany, they will buy from Germany, and j 
they buy from Germany a prominent place in world 
affairs is assured her by the potential strength she is 
now so conspicuously displaying. 

Many Difficulties Ahead—Let it be clearly under. 
stood that the path of recovery for Germany is not ap 
easy or a quick one. She is not out of difficulty. Th, 
economic handicaps recited above are still upon her: 


some of them are being slowly removed, such as th 
absence of shipping and foreign commercial connee- 
tions; some of them, such as the lack of colonies, may 
never be removed. But a nation that under present 
handicaps has recovered as she has done will rise de- 
spite the obstacles that a commercially-minded world 


is likely permanently to place upon her. 


The Turning Point —The great German economi 
miracle was wrought in the closing months of 1923 and 
the early part of 1924. Early last autumn Germany 
truly—to use the words of Basil Miles, administrativ 
commissioner for the United States in the Interna- 
tional Chamber of Commerce—was at the cross-roads 
Directly ahead on the road she was traveling—the road 
of unbalanced budgets, of state subsidy of the rail- 
roads, of currency debasement—was revolution, indus- 
trial suicide, destruction. To the right was a stormy 
path, extremely difficult, beset possibly by disorder, 
possibly by revolution, but leading, if the difficulties 
could be mastered, to economic soundness. It was the 
road of a stabilized currency, with its accompaniments 
of balanced budgets and governmental economy. Ger- 
many chose to go to the right, to take the difficult road, 
to bear the stress of financial reform and currenc) 
stabilization. She did it at a time, too, when the situa- 
tion in the Ruhr was at its most critical stage, when 
strong forces were seeking to pry loose the Rhineland 
and erect it into an independent state, when the atti- 
tude of Bavaria toward the rest of Germany was much 
in doubt. But she went on nevertheless. The govern- 
ment declared that the mark should be stabilized at 
four trillion 200 billion to the dollar. There was a se- 
vere contest with the mark speculators, but by severe 
measures the government won, and since November, 
1923, legally, and about January 1, actually, the renten- 
mark has stood at 23.8 cents to the dollar. There was 
no revolution. 

That achievement marked the turn. It showed the 
return of administrative strength in the German gov- 
ernment. It restored business to a sound basis. It 
killed speculation and the orgy of spending. It re- 
stored the incentive to save and therefore to work. It 
marked the end of the crisis in the economic and social 
disease and the beginning of recovery. 

Germany is beyond the cross-roads and has chose? 
rightly. The future is long and difficult, but there 's 
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health where there was disease, there is hope where 
there was despair. 

Some Details Briefly Told—Let me now add some 
details—briefly. They will help to an understanding 
of the situation. Each item deserves elaboration, but 
that would take much space. ; 

The severest present industrial handicap is lack of 
credit. The great credit reservoirs were nearly or en- 
tirely wiped out by the fall of the mark. Further, there 
was no incentive to save; industries and individuals 
converted the tobogganing mark into goods as quickly 
as possible. Today the credit resources of the banks 
are estimated at one-tenth the pre-war amount. When 
credits are obtained the interest rate is 2) per cent 
per month for the very best security. 

There is a terrific money shortage, which also cur- 
tails business, for which lack of credit everyone tries 
to insist on cash on delivery. 

Wages are at approximately pre-war level. Prices, as 
of July 15 (according to the Frankfurter Zeitung index, 
which is the highest index I could find and takes in 98 
commodities) are 34 per cent above 1913. (The gov- 
ernment’s index for wholesale prices is 12 per cent 
above 1913.) 

Efficiency of labor has increased notably and is still 


increasing. J heard no general complaint against the 
workingman in Germany as I did in England. 

Unemployment, while fairly large just now, is not as 
great as that of Great Britain, and does not present the 
all-engrossing problem in Germany that it does in the 
British Isles. 

The works councils, elected by the workers, are said by 
the employers to be a good influence. They help smooth 
out difficulties and, in general, have not been radical. 

Hours of work per day are increasing. 

The coal supply, which by its shortage was expected 
to be for many years a serious handicap to German in- 
dustry, is now more than ample on account of the very 
large development of lignite deposits. 

The heavy taxes imposed on industry and individuals 
are beginning, under the stabilized rentenmark, to yield 
a good revenue. Recent figures show a surplus that has 
been used to retire obligations. 

There is much more to be said and the details just 
given need elaboration. But these few particulars will 
help to fill out the picture as I saw it—the picture of 
an industrial nation again on a sound basis, well orga- 
nized, confident that somehow it will work out its diffi- 
culties and play a part in the world of industry and 
commerce. Berlin, July 30, 1924. 


What the Dawes Plan Means to the World 


T WOULD BE too much 





to say that provision has 
been made against all pos- 
sible disagreements, and that 
everybody is going to be 
satisfied with the results 
of the Dawes Plan. The 
plan is largely experimental, 
a scheme for an undertaking 
the like of which never was 
attempted before, but it has been before the world for more 
than four months, and nobody has been able to find any seri- 
ous fault with it. The most common criticism of the plan 
has been on account of its not determining how long the 
payments should continue or what the aggregate should be. 
Under the Versailles treaty the determination of the sum 
was placed with the Reparations Commission, but the agree- 
ment of 1921 fixed the sum at 132,000,000,000 gold marks. 
This sum appears to stand, subject to action by the Repara- 
tions Commission. The amortization arrangement upon the 
railway and industrial bonds will extinguish them in 37 
years, and the bond payments constitute about 40 per cent 
of what the Dawes Plan calls the “standard” annual pay- 
ment. Evidently further action will be necessary to deter- 
mine the total amount. 

The Great Experiment—The plan is a great experiment. 
There is no precedent for the payment of sums of this 
magnitude where the payments run one way and no offsets 
are available. These payments are outside of trade, which 
has a natural tendency to settle itself. Over and above its 
regular foreign trade settlements, Germany must export 
goods or services to cover the obligations of this agreement. 

There is great disagreement among people who have 
standing as experts about Germany’s ability to make the 
payments, and about the probable effects of such payments, 
if they are made, upon the industries and trade of other 
countries. Considering first the ability of Germany to pay, 
it is evident that this will depend upon high production by 
the German industries coupled with low consumption by the 
German people, thus enabling a great industrial product to 
be exported. Following the analysis further, it probably 
means ‘ong hours in the industries, or at least the working 
day which will yield the largest product. Invention and 
improved methods are the best way of increasing produc- 
tion, but their results are incalculable, and anyway take 
time. Moreover, they require capital accumulations, which 
will be difficult to make in Germany. But besides in- 


Germany the 


In connection with Mr. Mehren’s observations in 
following succinct 
Dawes Plan and its effect on the business of the 
world is taken from the September Letter of the 
National City Bank of New York.—EDITOR. 


creasing production it will 
be necessary to reduce con- 
sumption, or at least prevent 
consumption from increasing 
to correspond with produc- 
tion, for it is a surplus of 
production and of exports 
that is required. In order 
to hold down consumption it 
will be necessary that wages 
shall be low as compared with the cost of living, which may 
be accomplished either by means of low money-wages or by 
taxation which raises the prices of everything the people 
have to buy. Taxation is the method by which the govern- 
ment takes over the share of production which must go for 
reparations. 

Briefly stated, these are the conditions which must be 
imposed in order to create a large surplus of exports over 
imports. Economists describe them very simply, but can 
they be put into effect as easily as they are described? The 
German government promises to do it, but if the 10-hr. day 
is necessary, can the government compel the workmen to 
accept it, and if lower wages or a lower standard of living 
are required in Germany than in neighboring countries, 
will the masses of the German people accept them and work 
as cheerfully and efficiently as in the past? These are 
crucial questions. 

Effect Upon World Trade—In case Germany demonstrates 
her ability to create a surplus of exports over imports 
sufficient to meet the reparation payments, what will be 
the attitude of other countries toward such a volume of 
German exports°and what the effect upon business else- 
where? Economists whose opinions are entitled to respect 
are able to dispose of the difficulties which some people 
apprehend, as easily as they show how Germany can create 
her surplus of exports. Arranged by them on paper there 
does not seem to be any problem. And yet in the countries 
adjoining Germany, particularly among business men pro- 
ducing the same kind of commodities which must constitute 
the chief exports of Germany, no little concern is mani- 
fested. Evidently the British industries are apprehensive 
of severe competition, for the British Prime Minister has 
announced that he will appoint advisory committees repre- 
senting the principal industries, to confer with the govern- 
ment. 

The reason for this apprehension is that the principal 
industries of Germany are of the same character as the 
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principal industries of Great Britain, and this is true of 
other countries as well. Germany’s increased exports must 
be of products like the products of other countries. How 
many such products can the markets take? It is an 
economic truism that there is no possibility of over-produc- 
tion, provided production is well-balanced. It is all a matter 
of balanced demands and offsetting exchanges. If it were 
possible to increase all kinds of production simultaneously, 
the aggregate might be doubled, provided all kinds came on 
the market in the right proportions, and there would be no 
disorder; the world would simply move up to a higher 
standard of living. If this is what Germany’s increased 
exports will mean, there is nothing to fear from them; but 
will the supply of all kinds of goods and services increase 
in the right proportions and be absorbed without disturb- 
ances? This is what business men are not sure about. 

On the other he-d, it is true that the credits created 
around the world by the surplus of German exports will be 
turned over to the allied countries, constituting the repara- 
tion payments. They will constitute purchasing power to 
be used by the ailied countries instead of by the German 
people. Why then should there be any more disturbance 
than if there were no reparation payments? 

The whole question turns upon the degree of abnormality 
in the situation. It is the abnormal developments that dis- 
turb the industrial balance. Are the offerings of the prin- 
cipal Gérman industries—iron, steel, machinery and the 
textiles—going to be greatly in excess of their offerings 
in the past, and if so what will be the effect upon those 
particular industries in other countries, and what will other 
countries do about it? Also, what will the purchasing 
power created by these reparations payments be used for, 
and to what extent will such purchases provide employment 
for workmen who might be thrown out of employment in 
other industries? Workmen do not change employments 
readily, but prosperity in one industry tends to make 
employment in other industries. 

Germany Short of Capital—It is also to be considered in 
this connection that Germany may require considerable time 
to get into full productivity. While her industries are 
understood to be generally equipped for a larger production 
than ever before, the country is financially weak. There is 
a great shortage of working capital, as prevailing interest 
rates show. This is the result of having practically wiped 
out bank deposits and the entire creditor class by the 
depreciation of the currency. The saving class has been 
exploited and saving discouraged. The country must start 
in again to encourage saving and build up a new savings 
fund. The industries cannot run full without more working 
capital than the country possesses. It will take a long time 
to accumulate what is required, and immediate relief must 
come by attracting foreign capital with high rates of 
interest and by inducements to invest in the industries. 
But as an offset to any inducements that can be offered 
there will be the high taxes to pay reparations, and the 
danger of labor troubles and socialistic agitation arising 
from the conditions heretofore mentioned. German industry 
will have a hard time conquering the world on 25 per cent 
interest, and German socialism will have a fine chance to 
study the law of supply and demand in relation to capital 
and the interest rate. Here again there arises the question 
as to what public opinion will do. We know enough about 
politics in this country to expect a holy crusade against 
high interest rates. If Germany had not just received a 
very costly course of instruciion upon the difference between 
paper money and capital, we might expect proposals to 
start up the printing presses, but the Germans probably are 
immune to that heresy for the present. Will it be possible, 
however, to maintain returns upon capital in Germany at 
least high enough to attract outside capital, simultaneously 
with low wages and high living costs? Is it possible either 
to suspend the economic law in Germany or to make every- 
body understand it? 

Position of the United States—So far as the United 
States is concerned, it seems probable that the revival of 
Germany will have a direct effect in increasing that 
country’s demands upon us for such raw materials as cotton 
and copper and probably for meats. Unquestionably com- 
petition will be sharper in the lines of manufacturing in 
which Germany is proficient, and the effect of sharp com- 
petition in world markets will be to lower industrial costs 
and prices. 

In one of the lines in which Germany is proficient, how- 
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ever, the manufacture of electrical equipme: 
demand is likely to be large enough to keep t! 
all countries fully employed for years to com 

In the long run, however, and when the 
required to restore the world’s equilibrium ha: 
the recovery of Germany unquestionably wil] } 
beneficial. Whatever disturbance there may }y 
from the fact that new and strange condition: 
and that readjustments are necessary. The tend 
is back to normal. 

Conference on Inter-Allied Debts—Naturally. 
much concerned about the inter-allied debts, «) 
conference upon this subject will be held in the ; 
It is probable, however, that some time will elapse befor, 
much is done on that line. All of the obscurities of ¢h, 
reparations question hang around the inter-allied ‘. 
well, and since some of them are likely to be clear 
progress is made with reparations, why not allow the 
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tion to drift? Few countries have begun payments ypor 
the debts, and none of the creditor countries are pressing 
As to the payments that are made in the interim, at mow 
they will be a small factor in the whole problem, and prob. 


ably nobody contemplates sweeping cancellations 





Gravity Material Supply Cuts 
Handling Costs 


One-Yard Mixing Plant Delivers 400 Cu. Yd. ina 
10-hr. Day—Unique Equipment for 
Distributing Concrete 


BTAINING GRAVITY feed to a concrete mixing 
plant located, of necessity, in a restricted place 
requiring a special layout is an interesting feature of 
the track elevation work on the Pennsylvania R.R. at 
Cleveland, Ohio. The mixing plant, near 75th St. and 
Platt Ave., is almost under the main line tracks and 
yet eight men deliver the sand and stone, receive, store 
and feed cement, and keep a l-yd. mixer supplied so 
that it can maintain an average delivery of 400 cu.yd. 
in a 10-hr. day. The mixing plant, cement storage and 
delivery hoppers are all located under one roof where 
work will not be interfered with by rainy weather. 
Sand and stone are delivered in standard-gage bottom- 





FIG. 1—CHARGING FLOOR ce 
Batch hopper car and double cement hopper at center, 


cement storage at the rear; concrete mixer below oper 


ating platform. 
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. which are run out on a trestle and dumped 
ion bins directly under the tracks and holding 
of stone and 200 cu.yd of sand. On a narrow- 
i under the bins, a small gasoline locomotive 
, specially designed steel bottom-dump batch 
-yd. capacity. These cars have two compart- 
» for sand and one for stone. They are loaded 
by gravity from gates in the bottom of the sand and 
tone bins. When filled to capacity each car carries 
sand and stone for a 1-yd. batch of 1:3:6 concrete. The 
trestle, bins, and narrow-gage track are shown at the 
left in Fig. 2, and the batch cars in Fig. 1. When filled, 
the cars are pushed 50 to 100 ft. to a point directly 
over the mixer hopper, the mixer being in an under- 
ground pit. Here the contents are discharged by 
gravity and the cars are run back to the platform for 
another batch. 

Cement is delivered in box cars which are run out 
on the material trestle to a point where the car door 
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Sand and stone bins over narrow-gage track at the left; 
mixing plant below grade of harrowegage track at tower; 


is opposite a wooden chute that extends through the roof 
of the cement shed, so that the bags slide into the build- 
ing. The chute, see Fig. 3, is curved up at the bottom 
to hold back the bags; as one is removed at the bottom 
another is put in the chute by the man in the car. Thus 
the sacks slide down gently without breakage. Careful 
handling was necessary as the cement is delivered in 
paper sacks. Incidentally, the contractor insists on 
the sacks being sufficiently 
tough to withstand this 
handling. 

As the bags of cement 
come from the chute they 
are loaded onto a hand 
truck of 50-bag capacity 
and moved to storage or to 
the mixer hopper. The shed 
has storage capacity for 


8,000 bags. Cement for 
the mixer is put into two 
small bins with sliding 


gates located just above 
the mixer hopper. Each 
bin holds four bags or 
enough cement for one 
batch, so that a charge of 
cement is always ready. 





FIG. 3—SPECIAL CHUTE 
FOR BAGGED CEMENT 





FIG. 2—CONCRETING PLANT ON CLEVBLAND TRACK ELEVATION; PENNSYLVANIA R.R. 
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Eight men are required; one to run the small loco- 
motive, one to charge and dump the cars, two to put 
cement into the chute from the box car, and four to 
handle bags in the shed, putting the cement into piles 
or into the charging bins. 

The mixer discharges the concrete directly into the 
elevating bucket of a 105-ft. steel tower from which 
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cement storage below to left of box car. Delivery hopper 
and concrete delivery car at right of crane. 


it is chuted across the main tracks into a 2-yd. receiving 
hopper (Figs. 2 and 4) placed on an overhead timber 
structure between two tracks. This hopper has a 
swiveling chute to deliver concrete to cars on either 
track, and is mounted on wheels so that it can be run 
out of the way if desired. From this hopper concrete 
is chuted into two 7-yd. hoppers mounted at opposite 
ends of a 45-ft. standard-gage flat car (Fig. 4). Two 
cars are used, handled by a 7-ton gasoline locomotive, 
one being loaded while the other is being moved to the 
point where the forms are ready for concrete. The two 
big hoppers have bottom gates and dump clean. Swivel- 
ing chutes are located under the hoppers to carry con- 
crete to the forms. They are swung alongside the car 
when it is in motion. As the mixing plant is set up 
practically at the center of the job the longest haul is 
4,000 ft. 

Concrete for the north wall is discharged directly 
into the forms. For the south wall, the concrete for 
the footings is carried by chutes under the trestle from 
cars on the north track but for the main wall it will 
be discharged directly into the forms from cars on 
the south track. 

This work, which is part of the track elevation of the 
four-track main line of the Pennsylvania R.R., includes 
14,000 ft. of gravity-type retaining walls requiring 
65,000 cu.yd. of concrete, 200,000 cu.yd. of filling, and 
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steel bridges over nine streets crossed by the portion 
of the line under contract. The H. E. Culbertson Co., 
Cleveland, Ohio, has the contract for the concrete and 


FIG. 4—CONCRETE DISTRIBUTING CAR 
Concrete is delivered from the 2-yd. hopper at the end of 
the chute line to two 7-yd. hoppers on flat car for distribu- 
tion to the forms. 


filling. John Anderson is superintendent in charge. 


The work is being carried on under the direction of 
Robert Trimble, assistant chief engineer, Pennsylvania 
R.R., with C. A. Moore as engineer in charge. It is ex- 
pected that the work will be completed by October, 1925. 


Concrete Oil Tanks Reinforced 


With Outside Bands 


Nominal Reinforcement Only in Body of Concrete 
Walls But Reliance Against Bursting 
Pressure on Tightened Hoops 
By WARREN TRAVELL 


Chief Engineer, California Portland Cement Co., Colton, Calif. 
e REBUILDING their plant at Colton, Calif., during 
the years 1922 and 1923, the California Portland 
Cement Co. found it necessary to enlarge their fuel 
oil storage and it was decided to build three storage 
tanks, each of 20,000 bbl. capacity. As these tanks 
utilize the principle of hooping in resisting the liquid 
pressure of the tank content, the details of design and 
construction are thought to be worth while. 

In the careful study which was made of existing 
concrete tanks, it appeared that the various failures 
and other troubles encountered in the past were largely 
due to the repeated changes in stress of the concrete 
and reinforcement steel of the side walls caused by the 
alternate filling and emptying of the tanks. There is 
no great difficulty in building a concrete structure to 
hold water or oil provided the concrete is protected 
against irregular shrinkage and is not subjected to ten- 
sional stresses. To obtain satisfactory results, it is 
necessary to use a rich, dense conc: ete taking care that 
this is well puddled during construction and properly 
cured during its period of setting. It is also essential 
that the design be such that shrinkage strains shall be 
evenly distributed and that, excepting these, the con- 
crete shall at all times be in compression. 

The effects of shrinkage and tension in reinforced 
concrete are now well known. Cracks caused by shrink- 
age of concrete during the process of hardening may 
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be reduced to a minimum by the use of a g; 
of reinforcement steel properly placed and | 
cise of care in keeping the surface of t} 
thoroughly wet for a period of several weeks « 
ing. Such shrinkage cracks are of less imp 
tanks for the storage of water than they ar 
to be used for oil, as water has a tendency 1 
cracks but with oil there is no such effect. 

In the walls of circular tanks, as common! 
circular reinforcing bars are embedded in th 
to take care of tensile stresses resulting fron 
tic pressure of the liquid with which the ta: 
be filled. The inevitable shrinkage of the eo) 
setting produces a certain amount of tension 
concrete and a corresponding compression in the ste 
reinforcement. On filling with liquid after completion, 
the first effect is to increase this tension in the cop. 
crete to the breaking point thereby causing many of the 
shrinkage cracks to open wider and at the same time 
reducing the compression in the steel to zero. Further 
filling of the tank develops tension in the circular stee| 
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EXTERNAL REINFORCING BANDS AND TURNBUCKLES 
BEFORE BEING COVERED WITH CONCRETE 

reinforcement with attendant stretch 
widening of cracks in the concrete. 

It is difficult to make these cracks watertight since, 
in general, they open up only when pressure is applied, 
which is when the tank is full, closing when the pres- 
sure is relieved. 

Excessive changes of stresses in the sidewall rein- 
forcing are likely to cause much trouble in large tanks. 
If the proportion of steel to concrete in the sidewalls 
is 4 per cent, the compressive stress in the steel re- 
sulting from the shrinkage of concrete will be approxi- 
mately 6,000 Ib. per square inch. When the sidewalls 
are subjected to static pressure, the concrete fails in 
tension and the stress in the steel goes to 10,000 or 
12,000 Ib. per square inch. Much of this change is 
likely to occur very suddenly, resulting in a weakening 
of the bond between steel and concrete and a possible 
cracking of the concrete in a vertical plane. The ree- 
ords of failures and partial failures of circular con- 
crete storage tanks frequently show a spalling off of the 
concrete in a vertical plane through the reinforcing. 

Another troublesome result of excessive change in 
the stress of the steel is the opening up of construction 
joints. This is especially true of the first horizontal 
joint above the base of the wall, where the base }s 
prevented from sliding on its foundation. Attempts to 
provide a sliding joint between the bottom and the 
side wall are met with the difficulty of making a joint 
which will permit movement and at the same time re 
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vatertight. lf the sidewalls are rigidly attached 

‘tom, they will be subjected to excessive bend- 

«ch tends to open up horizontal cracks along 

‘zontal planes. Such action is progressive in 

‘ion due to the repeated filling and emptying 

tank and may cause ultimate failure to occur 

6) years after the apparently successful comple- 
f construction. 

» Details—All of these difficulties are met and 
ove rcome by building the sidewalls with but nominal 
reinforcement within the concrete and then placing 
steel hoops around the walls and putting such hoops 
ynder initial tension before the tank is filled. This 
method was used in the construction of the Colton 
tanks. 

The three tanks are duplicates in all respects except 
pipe connections. The inside diameters are 94 ft. 8 in. 
at the bottom and 95 ft. 4 in. at the top. Sidewalls 
are 17 ft. high or 16 ft. from floor to flow-line of the 
overflow pipe. The walls are vertical on the outside, 
12 in, thick at bottom and 8 in. at top, inside the steel 
hoops. Nominal reinforcement in the walls consists 
of }-in. vertical rods, 18 in. c. to c., and circumferential 
tension rods varying from 4! in., 28 in. c. to c. at the 
bottom to ws in., 18 in. ¢. to c. at the top. 

Excavations were made to the required levels and 
the footings for sidewalls and roof columns placed. 
The floor slab was next concreted, sloping to a large 
sump pit at the center. The roof columns and beams 
were then built to provide bracing for the sidewall 


POURING CONCRETE WALL 

Note revolving chute and number of men ramming concrete 

to insure dense mix. 
forms. The inside forms for the sidewalls were made 
the full depth of the wall and in thirty-two sections, 
each about 9 ft. in width. These were set in place 
and securely braced to the columns and beams. The 
cuter forms were also built in thirty-two sections but 
Were made in three lifts, each about 6 ft. in height. 
This permitted thorough puddling of the concrete. 
Aft r the concrete in the first section had been in 
piace for a few hours, the top of the concrete was 
thorc ‘ghly cleaned of laitance by the use of wire 
brushes and water. The following day the next lift 
°! the outside forms was assembled ready for the plac- 
‘ng of another ring of concrete the next day. In this 
Way, five days were required for building the circular 
wall of each tank, 
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Tightening the Hoops—As soon as the forms for 
the sidewall were removed, the work of assembling the 
adjustable rods was started. Each band was made up 
of eight rods, about 37 ft. long, connected by standard 
turnbuckles. Recesses had been molded in the outer 
surface cf the wall to provide clearance for the turning 
of these turnbuckles. The rods were so assembled that 
in tightening the turnbuckles the levers used for the 
purpose were always moved down. These levers were 
of different lengths, being proportioned to the size of 
the rod, the stress required and the weight of the 


CIRCULAR ROOF BEAMS OF TANK IN PLACE 


man who was to use them. The work of assembling 
and adjusting these bands is the same as is required 
in handling wood pipe or wood-stave tanks. The bands 
were provided with rolled threads instead of upset 
ends and cut threads, as the section of rod where the 
threads were rolled was found to be stronger in tension 
than the body of the rod. This permitted the use of 
smaller turnbuckles and effected a considerable saving 
in cost. In order to use standard turnbuckles, odd sizes 
of rods were used. A rod of #!-in. diameter rolls a 
thread to fit a l-in. standard turnbuckle, a ‘%s-in. rod 
rolls to %-in. thread, etc. The rods used were of rivet 
steel with a yield point of 36,000 lb. per square inch. 

In tightening the bands, an effort was made to get 
fairly uniform results and to get an initial stress in 
the steel that would result in zero stress in the con- 
crete at the base of the tank walls when under full 
pressure. This initial stress was found to be about 
12,500 Ib. per square inch and all rods were stressed 
as near as possible to this amount. When the tank is 
under full pressure, the unit tension in the steel in- 
creases to about 16,000 lb. per square inch with no 
stress in the concrete. It will be noted that the total 
change of stress in the steel is only about 2,500 Ib. 
and there is no change in tension in the concrete. 

Lining the Tanks—As soon as the adjustable rods 
were tightened on a tank, it was filled with water. 
There were no leaks of any importance but where damp 
spots appeared on the outer surface, the inner surface 
was treated with a mixture of steel dust and cement. 
When the tanks were entirely watertight and moisture- 
proof, they were given two coats of “gunite’” on the 
outer surface of the side walls and a thin coat on the 
inner surface. The outer gunite coating was alto- 
gether about 4 in. thick, carefully placed under the 
bands to give additional bearing and thick enough to 
protect them from corrosion. 

After the middle tank was completed and had re- 
ceived its coatings of gunite, strain-gage measurements 
were taken on the sidewalls at several points. These 
points were about 30 in. apart, located in a vertical 
line on the north side of the tank. Readings taken be- 
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fore and after filling with water showed practically 
no variation. 

The location of the tanks is but a short distance 
from our limestone quarry and about 100 ft. below the 
level of the quarry floor. On account of the danger 
from flying stones, the roof was made 8 in. thick and 
heavily reinforced. It was built in thirteen separate 
sections, resting on the sidewalls and upon circular 
beams supported by interior columns, the intention be- 
ing that, in case a heavy stone should fall upon the 
roof, it would damage or destroy only the slab which 
it strikes, with no injury to the remainder of the roof. 

An unusual feature of the construction is that no 
sand was used in the concrete, its place being taken 
by stone dust which had passed through a }-in. square 
wire mesh screen. Careful tests and previous use of 
this material in concrete construction at this plant in- 
dicated that the substitution of limestone dust for sand 
improves the strength and density of concrete rather 
than otherwise. The proportions used in mixing were 
one part cement, 1.4 parts crushed limestone passing a 
t-in. screen, 1.4 parts crushed limestone passing a #-in. 
screen, and 2.0 parts crushed limestone passing a 3-in. 
screen. The resulting concrete is very dense, weighing 
about 160 lb. per cubic foot. Exceptionally high values 
are also obtained in the tensile and compressive tests. 
With a somewhat leaner mixture, consisting of one 
part cement, 2.36 parts limestone dust to }-in., and 
4.64 parts of }-in. to 2-in. limestone, the following 
results were had by a well-known testing laboratory: 

40 days old, 3,759 lb. per square inch in compression ; 

1 year old, 4.403 lb. per square inch in compression ; 

8 years old, 5,324 lb. per square inch in compression. 
A mixture of 1 part cement to three parts limestone 
screenings, } in. to dust, showed a tensile strength of 
from 600 to 1,000 lb. per square inch. 

For measuring the height of oil in the tanks, rigid 
gages were installed with floats of extra large size. 
These proved to be very sensitive and accurate in oper- 
ation, registering the oil level within *% in. Each gage 
rod works through a 4-in. steel pipe which is carried 
to a height of 16 ft. above the roof, and this provides 
the only vent for the gases which are discharged from 
a tank during the filling operation. 

The three tanks were completed early in January, 
1924, and on being filled with oil showed no leaks nor 
dark spots on the outer surface. The accompanying 
photographs show quite clearly the various stages of 
construction and the completed work. 

All of the work of construction was done by the com- 
pany’s own forces. William S. Hewett, Oakland, Calif., 
the inventor of this system of tank construction, was 
consulted in the design and execution. Mr. Hewett read 
a paper on this type of tank construction at the annual 
convention of the American Concrete Institute in Janu- 
ary, 1923, and an abstract appeared in Engineering 
News-Record, Feb. 1, 1923, p. 217. 


Line to Connect Canadian and Maine Railways 


The Canadian Senate has approved construction of a 
railway connection between the Canadian National Ry. 
and the Maine Central R.R., about 16 miles long between 
Kingsclear on the Canadian National and a point near 
Harvey on the Canadian Pacific in New Brunswick, and 
then establishment of operating rights over the Cana- 
dian Pacific to Vanceboro, Maine, to a connection with 
the Maine Central. 
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Calculating Deflections of Beams 
By a Simple Method 


Procedure Based on Fraenkel’s Formula- ~Summa- 
tion of Products of Two Momenis Along 
Beam Gives Deflection 


BY PHILIP G. LAURSON 
Assistant Professor of Engineering Mechanics, Ya}! 
New Haven, Conn. 


HE METHOD shown below for com: iting th. 

deflection at any point of a beam resting on tw 
supports or of a cantilever beam requires no caleylys 
For this problem this method is, in general. simpler 
to learn and use than the area-moment method or the 
method of double integration of the equation 
elastic curve. A single reading of this paper 
enable anyone familiar with bending moments 
and remember this method. 

The deflection is found by the laws of work: this js 
probably the least often used of the methods for deflec- 
tions of beams. It is thought that it has not bee 
previously proposed in the present form as a simple, 
easy and non-mathematical solution of the problem 
The formula on which the method is based was first 
stated in the form for beams by Professor Fraenkel of 
Dresden more than forty years ago. 

Method—The method as here presented involves th: 


of the 
} } 
should 


tO Use 
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DEFLECTION OF THIS BEAM COMPUTED, EXAMPLE 1 


computation of an area (which need not be drawn). 
The length of this area is the length of the beam; 
the height of the area at any point b is the product of 
two bending moments M and m. The first, M, is the 
bending moment at b due to the system of loads carried 
by the beam, while the other, m, is the bending moment 
at b due to a unit load resting on the beam at point a 
where the deflection is wanted. This area divided 
by EI (modulus of elasticity multiplied by moment of 
inertia) is the deflection required. Any method for 
finding this area may be used, but the one illustrated in 
the example below is probably the simplest and, though 
approximate, gives results sufficiently close as is shown 
by the example. 

As E and / are always in inch units, the values , 
m and the length should also be found in inch units 
in computing the area. However, in structural work it 
is generally simpler to compute these in foot units and 
then multiply by 1,728 when dividing by EF and /. 

To calculate the area, compute values of the ordinates 
(product of M and m) at regular intervals along the 
beam. The sum of the products of each of these 
ordinates by the common interval is the area. The use 
of Simpson’s rule or other closer approximations is not 


justified. By taking the intervals small enough any 
desired degree of precision may be obtained. ee 
18 


saved by making the common interval unity. 
economy is in. calculation of moments as well as In 
calculation of partial areas. Unless the beam is Ver) 
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eee 
ery long use unity as the interval. If the 
iength of the beam is not an even number of units the 
short interval at one end is easily taken care of. 

| Erample I—A 5-in. by 10-lb. I-beam spanning 12 ft. 
is loaded as in the adjoining sketch. Find the deflec- 
son at midspan, I = 121 in.'; E = 29,000,000 Ib. 
per sq.in. Tabulating moments for successive 1-ft. 
intervals we have: 


short or 


M (Ib. - ft.) 


r m i 
Dist. from A 


Oe — ee 
coor —-NNWNNR-— 
SSSSSssSsssss 


Area = 84,225 & 1 = 84,225. 


84,225 X 1,728 
Deflection = 12.1 & 29,000,000 


This problem was worked by the area-moment method 
without any approximations and the calculations car- 
ried out to the bitter end on a calculating machine. 
The deflection thus found is 0.4112 in. The result as 
computed above is within 1 per cent of this. 

The method may be applied without material change 
to cantilever beams and overhanging beams. The point 
whose deflection is wanted need not be between the sup- 
ports. In such cases it is quite probable that for some 
points M and m will have opposite signs; their product 
is then negative, of course. If the final result is neg- 
ative, the deflection is in a direction opposite to the 
assumed direction of the unit load. 

The deflection or displacement found need not be 
vertical. For a displacement in some other direction 
simply point the unit load in the direction of the desired 
displacement and compute values of m that result from 
the assumed position and direction of the unit load. 

Example I11—The horizontal movement of the lower 
right-hand corner of the beam in Example I is wanted. 
Place the unit load at this point acting horizontally to 
the right. The values of m will be at all points 
+24/12 lb.-ft. The procedure is otherwise the same 
as in Example I, 

Theory—This method is based on the equation 
'Mmdx 

——_— 

The first member represents the work done by a unit 
load as it moves through a distance d which is the 
deflection of the beam at the point where the unit load 
is placed. The second member represents the internal 
work done by the unit load as the “fibers” of the beam 
shorten or lengthen as the beam bends. The internal 
work and the external work are equal. 

Those familiar with the calculation of the displace- 


-= 0.415 in. 


d= 


ment of a joi ; y ‘eu i j 
ol a joint of a truss by au AE will recognize that 


this method is the same except that it deals with 
fibers” in a beam instead of members in a truss. 
To prove the formula, take a thin slice anywhere 
across the beam between two planes whose distance 
apart is dr. In this slice consider any fiber whose area 
is dA and whose length is, of course, dz and whose 
distance from the neutral axis is y:° The unit stress 
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My Mydx 
F El 
The stress on this fiber caused by the load of unity 


on this fiber is and the change in length is 


my 


placed at some point on the beam is I 


The 


dA 
—. ‘The 
work done by this force while the fiber shortens or 
lengthens is therefore the force times the distance 
which is: 


force 


acting on this fiber due to this stress is 


Mydx mydA Mmy'dAdzx 
Fi * 7 EP 

For the whole slice the total work on all the fibers is 
the integral of this quantity over the cross-section. 
But as fy'dA I for the cross-section of the beam, 
the total internal work for the whole slice done by the 
a The sum of this for all 
“'Mmdx 
; = 
the total internal work done by the unit load as the 
beam deflects under the given loads. 

Comments—Remember that the bending of the beam 
and the corresponding deflection are not the result of 
the unit load but of the other loads which the beam 
carries. If it seems that the effect of the unit load ought 
to be added to the effect of the other loads remember 
that the unit load may be assumed so small that its 
effects on stresses and deflections are entirely negligible. 
If the other loads are in pounds the unit load might be 
one milligram. 


It is interesting to observe that / Mmdz may be 
regarded as a volume instead of an area. The length 


of the volume is /, the length of the beam. Every cross- 
section of the volume is a_ rectangle whose two 
dimensions are M and m. Another way of expressing 
this is to say that it is a volume whose base is the 
M-diagram for the beam and whose height at any point 
is the value of m at that point. In certain simple cases 
this volume can be computed conveniently and the 
desired deflection obtained in that way. This is, per- 
haps, the simplest way for a beam with only one 
concentrated load at any point when the deflection at 
the load is wanted. For this case the volume is two 


unit load is therefore 


the slices composing the beam is { , which is 


pyramids and it is easily seen that d — ‘ta 


M, and m, are the values of the two bending moments 


at the load. Another expression for the same deflec- 
2 


tion is d = 3PEI in which P is the concentrated load. 


in which 


Cases in which E or J or both are not constant through- 
out the length of the beam are easily handled by using 


Mm 
El instead of Mm as ordinates of the area. 


Maximum deflection—There is no very simple way of 
locating the point where the deflection is maximum in a 
beam on two supports. For symmetrical loading it is at 
the center. It is easily shown that, for a simple beam 
without overhang, the point of maximum deflection 
cannot be more than 0.077 of the length from the 
center. In this extreme case the maximum deflection 
is about 24 per cent greater than the deflection ut the 
center. In all practical problems the maximum deflec- 
tion occurs much nearer to the center of the beam and 
the deflection at the center will probably be within one 
per cent of the maximum. 
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Rapid Low-Cost Excavation of Drain Ditches 


Organization of Work by Which 150 Miles of Ditch Were Built in Two Years To Relicyc 
Waterlogging of Lands on Newlands Reclamation Project 


By A. W. WALKER 


Engineer, U. S. Bureau of Reclamation, Denver, Colo. 


ITCH excavation at greatest speed and lowest cost 
was demanded by the conditions under which the 
U. S. Bureau of Reclamation built a comprehensive 
drainage system for the Newlands reclamation project 
during the last two years. As set forth in a preceding 
description of the plan of the work (see Engineering 
News-Record, Sept. 4, p. 382), large areas of land on 
the project were seriously affected by waterlogging and 
the quickest possibie relief was needed. A _ large 
and scattered territory had to be covered with the 
drains, so that it was important to build as many miles 
of drain as the available money would permit. A 
rratifying degree of success was attained. In two 
mec ae aes draglines excavated 5,472,751 cu.yd. aes ee oe ‘ican 
of earth, constructing 150.33 miles of drain. Before 
the work began, a board of engineers estimated that long distances necessary to travel to and from the work 
100 miles of drain could be built for the available 4" allowance of 6c. per mile was made for necessar) 
automobile mileage. No mess house or commissary was 
operated in connection with any of the work: the me 
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FIG. 1—OUTLET OF “L"” DRAIN INTO CARSON LAKE 
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$700,000, but the work was done so cheaply as to 
increase this mileage by 50 per cent. The over-all cost 
of the ditches (including the cost of 1,034 culverts, 
bridges and other structures) was $4,656 per mile, in 
place of the estimated $7,000. 

Organization—The work was handled by seven drag- 
lines: Two Class 14 Bucyrus; one Pawling & Harnisch- ae SIL. 
feger type 208; three Monighan Class 1-T (1 cu.yd.) ; 560. $CHART-O8 DRARLANI OUTPUT POSTED 
and one Austin No. 4 (4 cu.yd.). All the machines ON ALL MACHINES 
except the Austin half-yard machine were operated 
on a two-shift basis. The dragline crews furnished were entirely on their own resources for board and 
their own transportation to and from the work. They lodging. 
traveled on their own time, but on account of the At Fallon, which is at the end of a branch of the 


8 20 


TABLE I—COST OF DRAGLINE EXCAVATION, NEWLANDS DRAINAGE SYSTEM 


2 Class 14 Bucyrus 3 Monighan Type I-T P. & H. Type 208 ; 
otal Unit Total Unit Total y 
Cost Cost Cost Cost Cost 

: 249.45 

Labor, machine crew $39,524 0.012 $40,072 0.027 $16,24 . 

Ground crew or pitmen 12,386 004 15.15 7 - 
Miscellaneous 565 4. 7.454 00 

Power and fuel cost 41.606 012 17,822. 012 790.63 

Hauling fuel = -001 eer: ry 129.88 

Cost o ate ° 31° 

ye cha : “% 5,167 = eis pot es 2 
Tire rope 4,908 ’ . a> : 

Wire rope 1.475 1,402. 001 384 13 


Transportation of crew ets 
Minor repairs and supplies nee 008 158. 010 1s 5 


Miscellaneous expense 7.270 2 808. 002 1.753 a : 


Plant charge , 0 00 
ookpenuad ahoaan corse 104,353 . 38,826 027 21,049 - 


Items of Cost 


249,279.03 128,350.10 087 59,793 34 


3,400,202 1,470,308 624,545 


he 3 0 ~ 1,393.8 
Total number of shifts é 2,983 .6 p 3,663.5 35.00 ; 1, 


Total 
Total yardage 
: : oa "448 
Average number of cubic yards per shift 4 1,140 


— " nao =e 
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FIG. 4—MONTHLY MACHINE 
Southern Pacific R.R. and central for most of the work, 
were located a garage, storehouse, machine shop, black- 
smith shop, carpenter shop, distillate storage tank, 
corrals and lumber yard. In the execution of all work 
machinery was used where practicable. 

The regular hours for dragline crews were: day 
shift 7:30 a.m, to 4:00 p.m., afternoon shift 4:00 p.m. 
to 12:30 a.m., each with half an hour allowed for lunch. 
The shop crew was on duty from 7:00 a.m. to 4:00 
p.m., with one hour allowed for lunch. The chief drag- 
line operators in charge of the respective machines 
were on duty during the day shift. All necessary 


- Total yardage moved by machines 
previous to drainage construction 
Monighan N22- 9/033 Yards 
Monighan N23 -290099 » 
Monighan N24 - 145600 ~ 


Jan i 
> 


PIG. 5—SUMMATION OF MACHINE 


Sept. Nov. 


> 


YARDAGES 


repairs as far as practicable were made on the day shift. 
Emergency breakdowns were taken care of as occasion 
arose by working overtime. 

In the operation of all draglines the men were encour- 
aged to work for machine output rather than high 
individual shift records at the expense of the machine 
or some other shift. The repair of machines was 
greatly facilitated by the use of a portable air com- 
pressor with necessary tools. This compressor was 
mounted on trucks and could be readily hauled from 
place to place on short notice. A great deal of time 
and money was also saved by the use of an oxyacetylene 
welding outfit. Considerable economy was also effected 
in the manufacture of brass and bronze bushings from 
stock made by recasting of scrap and worn material. 

Fig. 3 is a chart showing the dragline daily output. 
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YARDAGE FOR WHOLE JOB 
This chart was issued regularly and posted on the 
various machines. A summary of operators’ efficiency 
was also prepared and posted on the machines each 
month. This summary showed number of shifts for 
each operator for the month and to date, yards per 
hour actual digging time, yards per shift, machine cost 
per yard, and operator’s grade in per cent and his order 
number. The grades and order number were based on 
average results in eost and rate of excavation produced 
by all operators on comparable machines doing the same 
class of major feature work. Average shift excavation 
was rated 50 per cent and average machine operation 
cost per yard was rated 50 per cent. Grades indicate 
whether the operator was above or below the average, 
by being over or under 100 per cent. The men took a 
great deal of interest in these records and a fine 
spirit of co-operative rivalry was developed, which 
materially increased the output of the machines. 
Fig. 4 shows the monthly output of the several ma- 
chines for the entire job, and Fig. 5 the summation of 
yardage of each machine. The summation yardage of 
all machines engaged on the drainage contract is plot- 
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FIG. 6—PROGRESS OF EXCAVATION 
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machinery 
thought during the drainage job, and the policy adopted 
was conservative. 
operating condition at 
expense 
values at the beginning and at the end of the contract, 
and the repair cost. 


















































at a net rate per shift. 
should be charged to operation. 
some months the unit costs would not mean a great 
deal, but the to-date costs are really the ones of value. 
However, it is seldom that extensive repairs are re- 
quired on a new machine in the early stages of a job. 












































































































Fig. 6. All the charts were a ready and 
valuable reference during the job. They show conclu- 
sively that the work went forward in an orderly and 
well planned manner. 

Average Shift Output—From the records kept, the 
following average shift outputs are found for the dif- 
ferent types of machine. The three Monighan Class 
1-T draglines worked a total of 3,663.5 shifts, excavat- 
ing a total of 1,470,308 yd., which gives an average 
of 401 yd. per 8-hr. shift. The two Class 4 Bucyrus 


draglines worked a total of 2,983.6 shifts, excavating 
3,400,202 yd., or 1,140 yd. per 8-hr. shift. 


The Pawling 
& Harnischfeger type 208 dragline worked a total of 
1,393.9 shifts, excavating 624,545 yd., or 448 yd. per 


8-hr. shift. 


































































FIG. 7—CROSSING CARSON RIVER ON PONTOON MATS 


Cost of Dragline Excavation—Table I details the 
unit cost of excavation for each type of 


The question of plant account and depreciation of 
received a great deal of attention and 


The machines were put in first-class 
the close of the job, at the 
Table II shows the plant 


of the contract. 


It is believed that depreciation of machines should be 
All cost of repairs and the like 
It is realized that in 





TABLE II—MACHINE VALUES AND DEPRECIATION 





Book Book Cost Total 
Value Value of Machine 
Number When it End Repair Cost 
Machine of Transferred of and Per 
Machine to Drainage Job Plant Cu. Yd. 
Class 14 Bucyrus 121,476 $59,393 $14,000 $9,597 $0.035 
121,477 58,139 14,000 10,960 030 
Monighan 1-T 122,236 8,400 1,500 10,750 037 
122,241 4,967 1,500 9,485 033 
122,242 8,400 1,500 7,243 024 
Pawling & 
Harnischfeger 121,270 22,842 7,000 6,124 035 


Type 208 


—————_—_[_—_—_—_—_—_—__—__a — 
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Fuel and Oil—The power on all the ¢ 
furnished by internal combustion engines 
1 engine distillate, bought under specifi 
called for water white engine distillat; 
internal combustion engines ranging from 
and operating dragline excavators. 4]! rj 
four-cycle, equipped with Schebler, Maste I 
carburetors, and the distillate furnished wa ty 
work satisfactorily with these carburetors at an ele 
tion approximately 4,000 ft. above sea level. The do. 
specification required that the distillate sh 
from water and suspended matters, should } 
distillation range that the first drop will be recovered at 
not more than 200 deg. F. and the end point wil! be n ' 
higher than 500 deg. F. At least 96 per cent was to be 
recovered as distillate in the receiver from the distillg. 
tion. The distillate, delivered in tank cars, cost fron 
9fc. to 154c. per gallon. Samples were taken from ol 
car and analyzed by the U. S. Bureau of Standards. 

Experience on this job and others has demonstrated 
beyond question the sound policy and economy of using 
high-grade oil for the lubrication of internal combustio; 
engines. The main bearings of the Atlas engines 9 
the Class 14 Bucyrus draglines were taken up les 
than one liner in 24 years’ service, during which time 
they excavated more than 3,400,000 cu.yd. The connect: 
ing-rod bearings are still good for about 2 millio; 
yards more, provided good oil is used. 

In records kept during 1922 and 1923 it was found 
that each gallon of distillate would move 14.11 cuyd 
of material on an average for all machines. This record 
included the fuel used in moving from one job to 
another and maneuvering the machines. 
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Sewerage Problem of East St. Louis 


URROUNDED at high water by dikes necessitating 

the pumping of all storm water as well as sewage, 
East St. Louis is confronted with a serious situation. 
A recent report by Black & Veatch, consulting engi- 
neers of Kansas City, Mo., emphasizes the seriousness 
of the situation and lays out a _ tentative 
program. 

Briefly, it is recommended that the present outlets 
be used for sanitary sewage of the unsewered section 
but not to include any additional territory for storm 
water. As the population becomes more concentrated 
(East St. Louis now has 72,000) intercepters will have 
to be built to reduce the present district from 3,516 to 
1,686 acres. The first relief sewer, the Division St 
line, should be built within four or five years at a cost 
of $320,000. Within 30 years, two trunk sewers, cost- 
ing $4,000,000 and $3,528,980 respectively, discharging 
into the Mississippi below the water-works intake and 
below the present outfall will have to be built. Storm 
sewers in the north district depend so much on the 
solution of the Cahokia Creek cutoff problem that no 
recommendation is made. Definite work to be done 
immediately involves local sewers for built-up property 
in five suburbs at a cost of $691,000, the sewage to be 
pumped into the existing system so that it may be dis- 
posed of by dilution in the Mississippi River. No 
other treatment is considered essential. ; 

Immediate action on the large intercepters canne 
be had now by special assessment since it would mean 
a tax of $500 per acre on land valued at $4,000 and 
less. General bonds could not be voted as the valuation 
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295,000,000, and the debt limit of 5 per cent 
has already been exceeded. Health demands that the 
sanital sewers come first. They will increase the 
valuation, making the expensive intercepters possible 


River Regulation Determined by 
Hydraulic Experiments 


Laboratory Studies with Model Secure Successful 
Diversion of Destructive Currents Below 
Overflow Dam at Kilbourn 


ANK EROSION on the Wisconsin River at Kil- 

hourn. Wis., due to flood flow over the dam of the 
Southern Wisconsin Power Co., has been overcome by 
the construction of a concrete training wall, the location 
of which was determined largely by experiments made 
at the hydraulic laboratory of the University of 
Wisconsin. An aerial photograph of the situation, 
Fig. 1, shows the effect of the training wall in deflecting 
the current downstream (to the right) instead of into 
the eroded bay in the foreground. A heavy flood flow 
over the dam is shown in Fig. 2. 

At Kilbourn, the river makes almost a right-angle turn 
and the dam is just above the bend. To provide for the 


ly 
js oni 


FIG. 1—EFFECT OF TRAINING WALL-—KILBOURN DAM 
Erosion in bay in foreground by flood water from dam 


checked by training wall at left, diverting current to main 

river channel at right. 
large maximum flood flow, a dam of the overflow type 
was built across the entire width of the river, the fore- 
bay being excavated on the east bank, as shown in 
Figs. 1 and 3. The concrete crest is at El. 824, but 
within the dam are twelve gates 25 ft. wide, sliding 
vertically between concrete piers and rising 7.2 ft. above 
the fixed crest so as to give a maximum elevation of 
831.2 ft. With a maximum flood flow of 63,000 sec.-ft. 
the head water is at about El. 840.2 and the tail water 
at El. 827.6, giving a direct fall of 12.6 ft. 

Both above and below the dam the river flows between 
high sandstone bluffs, forming the “Dells” of the Wis- 
consin River, but immediately opposite the dam the 
bluffs are interrupted by the low sandy ground of an 
ancient stream bed. With the high velocity of water 
Passing over the dam at high stages, the river gradu- 
ally washed away the old sand bar and shore, forming 
a pocket or bay covering about eight acres and having 
a depth of 30 to 40 ft. Eddies formed in this pocket 
increased the erosion. Rock and stone revetment on the 
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slope have been washed out from time to time, but steps 
were taken to stop this erosion when it threatened a 
public highway. 

Training Wall—The best form of control appeared 


FIG. 2—HEAVY FLOOD AT KILBOURN DAM 

to be a training wall below the west end of the dam, 
diverting the flow directly to the river channel. This 
wall is 175 ft. long and 30 ft. high, built on bed rock 
and with its top at El. 822; its width is 14 ft. at the 
bottom and 9 ft. at the top. It was built in 20-ft. sec- 
tions within cofferdams of plank sheeting, concrete 
being placed under water through a tremie. This 
structure was completed in the summer of 1928 A 
spring flood in 1923 submerged the wall about 3 ft. but 
was passed successfully, as was the less severe flood 
of 1924. The eroded area seems to be filling and rip- 
rap has been placed along the bank at the high-water 
line. Observations made during the 1923 flood showed 
effective prevention of cutting and substantial agree- 
ment with the results predicted on fhe basis of the 
laboratory work. 

Laboratory Experiments—In order to select the most 
effective position for the training wall, it was necessary 
to determine the original and altered directions of the 
currents. After a hydrographic survey and study of 
the currents in the river, numerous tests with a model 
of the river and dam on a scale of 1:100, were made 
at the University of Wisconsin. The results of these 


FIG. 3—-MODEL OF RIVER FOR HYDRAULIC 
EXPERIMENTS 
Dam and training wall at rear. Eroded bay in foreground. 
Downstream river channel at right. 
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tests checked closely with the observations made at 
Kilbourn. 

Charts showing the currents and eddies in the model 
enabled the effects of different protective works to be 
studied. One of the charts in Fig. 4 shows the currents 
with and without the training wall in the model. It 
shows also the location of two sets of groins designed 
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FLG. 4—CURRENTS BELOW 
At left—Dotted arrows show currents before training wall 
was placed; full-line arrows show currents as changed by 
training wall. At right—-Full-line arrows show currents 
with training wall submerged to adopted depth at maximum 


to break up the eroding eddies along the bank. While 
some of these groins proved successful in the model, the 
sandy bottom of the river made their use impracticable 
and they proved to be unecessary, since the training 
wall reduces the current so materially in the pool and 
causes zones of still water along the shore. The model 
wall was made in various lengths, with and without gaps. 

In times of maximum flood the wall will be sub- 
merged about 5 or 6 ft. and the currents which will 
then exist are shown by the full line arrows in the 
second chart of Fig. 4. Experiments indicated that 
if the wall was built up above all flood-water elevation, 
there would be serious whirling in the pool. The dotted 
arrows show the currents with the wall 5 ft. lower than 
the adopted height. It was noted that with a certain 
height for the wall at maximum flood stage the water 
passing over it would counteract the whirl set up by 
the fast moving main stream. Studies of lesser floods 
showed satisfactory conditions with the wall at the 
adopted height. 

For these exper.ments, ground was excavated for a 
model of the river on a scale of 1:100, Fig. 4. Stakes 
driven at 12-in. intervals along each side were set at 
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uniform elevation by an engineer’s level. 


stretched in both directions across these s}.j0< ose 
urements were made for topography as mn gh 
contour map, small iron pegs being placed a: cane 
elevations. After wire netting had been place! for rein. 
forcement, the surface was covered with cement grout 
which was troweled to the tops of the pegs t, eproduce 
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DAM IN HYDRAULIC MODEL 


flood ; dotted arrows show currents at flood with wall 5 ft 
less than adopted height. Plain figures indicate velocities 
at full-line arrows ; ringed figures, velocities at dotted arrows 


Proposed groins A and B have no relation to currents. 









the topography. Wood was used for the model dam, 
but the groins were of plaster. Lines of white paint 
marked the surface of the model into 12-in. squares. 
Small floats indicated the currents, their rate of travel 
at different points being timed by a stop-watch. Saw- 
dust was used to show movements on and below surface. 

Water was delivered to a baffle chamber above the 
dam by a 4-in. pipe fitted with a venturi meter so 
arranged that its gage would indicate various flood 
stages, thus enabling quick changes to be made in 
flood levels. A 1-in. pipe was also led to a small box to 
represent the tailrace discharge, a meter on the pipe 
allowing the flow to be adjusted to correspond with the 
normal outflow from the turbines. A device was pro- 
vided also for the control of the downstream water level. 
The quantity of water to produce a discharge equivalent 
to a given flood was taken as 1/100,000 of the flood flow 
(or the 5/2 power of the ratio of the model) ; velocities 
were multiplied by 10 (the square root of the ratio) to 
determine actual velocities. Correction for the differ- 


ence in friction between the river and the model was co” 
sidered unnecessary and subsequent experience indi- 
cated that this view was correct. 
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The designs for this protective work were made by 
D. W. Mead and C. V. Seastone, consulting engineers, 
Madison, Wis.; Mr. Mead was consulting engineer for 
the company When the dam and power plant were built 
in 1908-1910. Under the suggestions of the engineers, 
the laboratory tests were made by C. I. Corp, professor 
of hydraulic engineering, University of Wisconsin, 
assisted by R. O. Ruble. Much of the above informa- 
tion as to the experimental work is from a paper by 
Mr. Corp. The construction of the training wall was 


done by company force, with N. A. Landt in charge, 
under the direction of R. G. Walter, superintendent of 
the Southern Wisconsin Power Co. 


New Sewage-Works Replace Old at 
Marion After 18 Years 


Imhoff Tanks, Sprinkling Filters, Secondary Tanks 
and Covered Sludge Beds—Twin Dosing 
Tanks Described 


HE NEW sewage-works for Marion, Ohio, which 

were put in use on July 1, include bar gratings, grit 
chambers, a Venturi meter, Imhoff tanks, twin dosing 
tanks, trickling filters, secondary tanks and covered 
sludge-drying beds. They succeed works built in 1905, 
rendered obsolete by growth of the city, changes in the 
art of sewage treatment, and the discharge of the 
effluent into a ditch, dry except in wet weather. Be- 
sides obsolescence, the old plant had badly deteriorated 
physically, the concrete having disintegrated and the 
filter medium having become clogged and pulverized. 

Both the two-story Imhoff tanks and the single-story 
secondary tanks of the new works have trough instead 
of hopper bottoms. The settled sewage is automatically 
pumped to tapered twin dosing tanks, illustrated here- 
with, which give a maximum effective head of 8 ft. at 
the nozzles over the entire 1.4 acres of 10-ft. depth, 11 
to 2}-in. limestone filters. Facilities are also provided 
for flooding one-fourth of the filtering area to mini- 
mize fly difficulties. The final effluent is discharged into 
the Little Scioto River. 

The plant is designed to take care of the sewage of 
40,000 persons, or an average of 4 m.g.d. It was treat- 
ing only some 1.5 m.g.d. within a month of the time 
when it was put in operation, when the indications 
were that the filters were seeding properly and that 
everything else was functioning well. Adequate labora- 
tory and office facilities are provided at the plant. 

The new works were designed and built under the 
direction of George B. Gascoigne, consulting sanitary 
engineer, Cleveland, Ohio. The plant is being operated 
under the direction of O. A. Benedict, service director, 
with Floyd G. Browne, superintendent and chemist in 
direct charge, and under the general supervision of 
F. W. Jones, a member of Mr. Gascoigne’s staff who was 
‘ormerly supervising chemist of the Fitchburg and 
later of the Cleveland sewage-works. 

Dosing Apparatus—The twin siphonic dosing appa- 
ratus and its operation are described by Mr. Gascoigne: 

From the pumping station the sewage is delivered through 
— cast-iron pipe to a header channel which permits 
cas ad = to and through either one of the 12-in. 

d § ing devices. These devices connect to 
oe of the twin dosing tanks containing the 30-in siphon. 
ae the sewage to be discharging into one of the 

ing tanks, then when the water level reaches a prede- 


—a point a portion of the flow is spilled over a weir 
° a small chamber which contains an auxiliary compres- 
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sion dome. As the water rises over this dome the contained 
air which has been trapped is compressed. This pressur 
is transmitted to the feeding device which is then operating, 
thereby shutting off the flow. An auxiliary siphon located 
in the compression dome chamber automatically allows the 
air to escape from the other feed device which starts the 
incoming sewage to flow to the other dosing tank. 

Simultaneously with the closing of the feeding device 
above described, the pressure from the compression dome is 
transmitted to the main siphon dome which already con- 
tains a certain amount of air under pressure. The added 
pressure then causes the seal on the main siphon dome to 
be blown and the contents of the dosing tank are dis- 
charged. When the water level approaches the bottom of 
the siphon dome a small seal is broken and the siphon 
“sniffs” or quits discharging. This completes the operation 
of one side of the twin dosing tanks, the other chamber 
operating similarly. The total time of the discharge of a 
dosing tank is about five minutes from blow to sniff. 

The number of doses discharged by each of the siphons 
is recorded by an automatic float register or counter. In 
this manner a check is made of the amount of sewage 
applied to the filters in any period. 

The two siphon legs terminate in a common chamber and 
are each fitted with a counterweighted wooden flapgate. 
This chamber is directly connected to a concrete box-shaped 
conduit from which the distribution laterals extend. 


Old Sewage and Garbage Plants Abandoned—The 
earlier sewage-works was completed in October, 1905, 
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TWIN DOSING TANKS FOR MARION SEWAGE-WORKS 


with George H. Pierson, of New York City, as engineer. 
It consisted of 1-in. mesh screens, grit chambers, septic 
tanks, an aerating channel, contact beds and intermit- 
tent filters, the last composed of sand on broken stone. 
(See Engineering News, Feb. 22, 1906, p. 197, for de- 
scription written by the late R. Winthrop Pratt while 
engineer of the Ohio State Board of Health.) The 
original intent was to put both the screenings and the 
matter detained by the grit chamber through a garbage 
incinerator, one wall of the building housing which 
rested on a part of the wall of the grit chamber. The 
incinerator was built under a license from Robert L. 
Walker, patentee, and had a capacity of 30 tons a day. 

Both the old incinerator and the old sewage-works 
have been abandoned. The garbage has been buried on 
land near the incinerator for some two years past. The 
old sewage-works was practically abandoned. some three 
years ago. The effluent from it flowed into Rock Swale. 

The population of Marion is now estimated as above 
30,000; in 1900 it was 11,862; 1910, 18,232; 1920, 27,891. 
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Hints That Cut Cost and Time 





Automatic Speed Control Device for 
Railroad Grade Crossings 


ETHOUGH some states have laws requiring 

vehicular traffic to stop before crossing a railroad 
at grade and most of them have statutes requiring, 
either directly or by implication, a certain amount of 
caution at such crossings, these statutes are seldom 
lived up to. In Virginia, where the law requires motor 
vehicles to come to a full stop at grade crossings, there 
are so many arrests for such violation of the law that 
the traffic police, who receive a portion of each fine 
collected, find the patrolling of grade crossings a lucra- 
tive business. To prevent such violations of the grade 
crossing law an arrangement has been designed and 
patented which not only serves as a warning to ap- 









































HIGHWAY TRAFFIC CONTROL DEVICE ON GEORGE 


WASHINGTON HIGHWAY, VIRGINIA 
proaching motorists in addition to the crossing sign 
required by the statute, but requires the motorist to 
slow down before reaching the crossing and controls 
the lines of traffic over it. 

The arrangement of the traffic control is shown in the 
accompanying illustration. It consists primarily of two 
barriers with appropriate signs. The barriers are so 
arranged as to provide two distinct passageways. In 
the middle of the right-hand opening approaching the 
barrier there is placed a large block, or saddle, approxi- 
mately 8x12x38 in., cut out in the center so as to clear 
all parts of any motor vehicles, but offering sufficient 
obstruction so that care must be exercised by the driver 
that the wheels of the vehicle may straddle this center 
obstruction and still be within the outside limits. A 
6x6-in. curb extends from barrier to barrier, except at 
the track, to restrict traffic to one or the other side 
of the road, preventing one motorist from cutting 
around the vehicle of another, blocking traffic from 
the opposite direction, and preventing possible 
accidents. 

An important feature of this particular installation 
is the use of reflector lights. Four of these are placed 
on each barrier, the two right-hand ones approaching 
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the crossing being green, the left-hand ones being red 
The lenses of these lights, approximately 6 in. in diam. 
eter, are made of heavy glass and behind them are 
strong reflectors. . These reflectors catch the light from 
the approaching headlights of the motor vehicles ang 
illuminate the lenses giving the same effect as would 
high-powered lamps... The installation shown in the 
photograph is made of wooden blocks and iron pipe 
frame. It is intended that permanent installations wij} 
be made all of concrete and steel. 

This particular crossing is one at which the state 
law was frequently violated and many arrests were 
made before the installation of the traffic control, in 
fact an average of over 200 per month. Since th 
installation of the barrier no arrests for such violations 
have been made. It is impossible for a motor vehick 
to pass the barrier without slowing down sufficiently to 
amount to a full stop. 

This device was designed and has been patented by 
J. C. Darst, of Portsmouth, Va., and is known as the 
traffic-control crossing warning. One such warning has 
been installed on a crossing on the George Washington 
Highway over the Virginian Ry. just southeast of 
Portsmouth, Va. 


Utilizing Gas-Torch Welding in 
Building Construction 


XTENSIVE use of gas-torch welding for assembling 

structural work or for preparing structural mem- 
bers for connection by rivets is reported from a chem- 
ical factory by D. C. McGiehan of the Linde Air 
Products Co. A number of the process buildings of 
this plant are structures of considerable height with 
interior largely open, to accommodate plant apparatus. 
This arrangement required the provision of a large 
number of runways, stairs, platforms and _ balconies 
around and between the apparatus, together with pip- 
ing, chutes and other metal interior work. Had this 
metalwork been ordered and fabricated by detail draw- 





FIG. 1—TORCH-FABRICATED PLATFORM FRAMING AND 
WELDED 
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FIG. 2—CHANNEL STAIRS AND BELT GUARD 


ings the preparation of the drawings, obtaining the 
measurement data for the various odd locations which 
the structures in question must fit, and finally the 
fabricated structures into place, would have involved 
much labor and expense. By the use of torch cutting, 
welding and rivet-hole burning, it became possible to 
fabricate and assemble all this interior metalwork on 
the spot, directly to fit, just as a carpenter will build 
a structure in place to fit conditions and dimensions 
as he finds them. This method of fabrication and 
assembly was further of advantage in that it permitted 
extensive use of second-hand structural steel which the 
plant had available. 

The main framing of the building was _ shop- 
fabricated to drawings in the usual manner, and the 
torch was not applied here. Much subsidiary framing 
of the building was fabricated in place, however. Even 
many minor columns were built in this way. The sec- 
tions (pipes or single I-beams) were cut to length with 
the torch, splice plates were cut and clamped to the 
columns where necessary, rivet holes burned through 
splice plate and main member simultaneously, and the 
two then assembled by riveting. Base and cap details 
and beam connections were dealt with similarly. 

Platforms and runways in the plant were torch- 
fabricated throughout. Figs. 1 and 2 show examples 
of such work. The connections here were generally 
made by riveting, but the rivet holes were burned 
through clip angle and beam web after the members 
had been placed in ‘position, and then immediately 
riveted to form the final connection. Most\ ‘of ~ the 
runways and platforms required to have railings. built 
along their edges. In this case the beams were first 
placed and assembled; then ‘1-in. pipe posts for the 
railings were set upon the beam or channel flanges 
and torch-weldéd in place., After”the. floor forms had 
been set and’ the concrete‘ floor slab~ poured, the. rail- 
ing was, completed by welding lengths of 1,;in. pipe to 
the tops of” the posts to “form the upper rail, and 
cutting and welding in shorter. lengths .to fit- between 
the posts for the middle: rail: - AJ] ‘this’ pipe material 
was second-hand, fromi ‘previous .-use, ‘in _ the ” plant. 
Where necessary for safety, steel plates or sheets: were 
welded to the ‘posts ‘along. the base. of the railing to 
form tee boards, . Ce tne re met iere a Nees 

Stairways were made by two methods, with channel 
stringers and pipe stringers respectively. Fig. 2 shows 
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two stairways with channel stringers and Fig. 3 a 
pipe stringer assembly.. In the case of the channel 
stringer the treads were attached to the stringers 
by clip angles, the torch being used for cutting treads 
and clip angles to length and burning the rivet holes. 
The treads, made of 8-in. channels, were laid flanges 
up upon the clip angles and tack-welded to them; finally 
the troughs of the treads were filled with concrete 
containing some steel turnings to give a safe roughened 
tread surface. In the case of the stairways with pipe 
stringers, 3-in. pipe was used for the stringers; trans- 
verse slots were burned along the inner edge (facing 
the tread space), and lengths of channels to form the 
treads were fitted into these slots and welded to the 
stringers with the oxyacetylene torch. 

Besides the assembly of structural elements of this 
kind, a large amount of miscellaneous work was done 
by welding in this building, under circumstances that 
saved a great deal of time and labor over assemblage 
by riveting or by attachment by screws. This applies 
to pipe supports, attachment of electric conduits and 
wire supports, and particularly to chutes and hoppers. 
An example of chute work of welded construction 
appears in the view, Fig. 1. The crookedness of this 
work would have meant complicated development on 
drawings in order to permit of shop manufacture in the 
usual way. In this case the cutting and welded jojning 


- FIG. 3—WELDED STAIR WITH PIPE STRINGERS 
was done directly in place, to fit, thereby eliminating 
this development and doubtless saving much time. 
Straight lengths of chutes were made in the shop, 
but they were cut and joined on the job, while special 
sections were fabricated and assembled direct in place. 
Another item of special work to which welding was 
applied in this plant appears in the background of Fig. 
2, namely, a wire-mesh guard for a driving belt. This 
consists of pipe framing with fence-wire covering, all 
welded together. A great deal of miscellaneous welding 
work of this kind was included in the plant equipment. 
One item of special interest to the building man is 
the assembly of the roof drainage system, which is a 
bothersome item in many chemical plants because of 
the rapid corrosion of ordinary material by the chem- 
icals contained in the drainage water. In this plant 
4-in. pipe was split in half longitudinally with a cutting 
flame, the lengths of half pipe welded end to end, and 
the roof gutters built up of this troughing. Old boiley 
tubes welded together formed the downspouts, 





ENGINEERING NEWS-RECORD Vo} 


Covered Trenches Protect Footings 
From Underground Water 


By J. P. MCMAKIN 


Construction Engineer, North Carolina State 
Highway Commission 

MANY states where highway work has been 

extensively carried on for a number of years specifica- 
tions have become very rigid in regard to the placing 
of concrete in or under water in footings and founda- 
tions for bridges and culverts. As it is highly desir- 
able that concrete be placed in the dry, the resource of 
the engineer and contractor is usually taxed to the 
utmost, particularly in marshy country where one has 
to contend with standing or flowing water, side seepage, 
or boiling springs. 

One of the frequent causes for difficulty arises from 
deep excavations being made to conform as nearly as 
possible to the neat lines of dimensions shown on plans 


INVERTED TROUGHS PROTECT FOOTINGS DURING POUR 


for the actual concrete footings. Where cofferdams are 
necessary they are frequently not made sufficiently large 
to permit a pump sump to be placed outside of the neat 
concrete line. Where excavations are so deep that 
cofferdams are necessary they should be built large 
enough (from 2 to 8 ft. larger around than the neat 
line) so as to allow small trenches to be graded around 
the outside of the footing forms to catch and carry 
away side seepage water to the pump sump. 

One of the most practical schemes of handling boil- 
ing springs and other ground water is to dig small 
trenches 3 to 6 in. below the elevations of the bottom 
of the footings connecting up in one line as many as 
possible of the springs and leading them to the pump 
sump or to the open trench outside of the footing forms. 
If necessary on account of scattered springs, additional 
trenches should be dug leading into the main trench or 
directly into the pump sump. After the water from 


the boiling springs has been collected into the trenches — 


and is flowing into the sump, clean crushed rock or 
gravel, preferably 3 in. in size, should be placed in the 
trenches and each trench should be covered with an 
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inverted trough formed by nailing two rough board 
together. iis 

Care should be taken to make a tight joint wher 
one trough joins another. Tight joints prevent cop, 
crete from leaking through and obstructing the fre. 
flow of water in the stone-filled trenches. It may be 
necessary to cut a small hole in the bottom board of 
the footing form to allow the trough to project through 
the pump sump. It is found necessary in some cases 
where the bottom of the excavation is nearly level and 
water is standing or running in places not covered by 
the trough to spread a course of clean crushed stone 
or gravel over the bottom around and _ between the 
trenches. This will allow the water to work its way 
through the stone to the trenches ahead of the concrete 
When deposited with a chute (the end of which is 
placed within a few inches of the stone) in one pile and 
worked ahead by tramping with the feet or by the use 
of a tamp the concrete fills all the voids in the loose 
stone and is not damaged by washing. 

The accompanying photograph illustrates the method 
of installing trenches covered with the inverted trough 
with scattered stone between trenches. The footings 
shown are for a 24-ft. span arch bridge and are about 
9 ft. in depth. 

It will be noticed that the cofferdams were driven 
on the neat lines of the footings and that it was neces- 
sary to install the pump sump within the cofferdam 
This gave rise to considerable trouble as it had to be 
boxed and carried up about 5 ft. in the footing. It w: 
then necessary to remove the box, fill in about 1 ft. of 
crushed stone around a 2-in. pipe, pump dry, remove 
the pump hose and fill with practically one dump 
the remaining 4 ft. with a good stiff mix of concrete. 
The water immediately rose in the pipe and flowed 
continually until the pipe was cut off and plugged 
up after the concrete had thoroughly set. 


Lengthening Pipe Culverts in 
Widened Highways 


TH the rapid increase of vehicle traffic it often 
happens that a highway must be materially 
widened within a few years after it has been built. 
Often many miles of pavement are laid in limited widths 
in order that modern highway facilities may be had at 


once... As funds for more adequate widths become 
available engineers are then faced with the necessity 
of making plans for widening these highways with as 
little economic loss as possible. Under these conditions 
short-length bridges and culverts constitute perplexing 
problems. 

The method whereby the Nevada State Highway 
Department has solved the question of culvert widen- 
ing is told in the following paragraphs, which constitute 
part of a report made to George W. Borden, chief 
engineer, by C. C. Boyer, division engineer. The 
information for the article was supplied by the Cali- 
fornia Corrugated Culvert Co. 

In his report Mr. Boyer says that 41 corrugated 
metal pipe culverts were extended. Each was extendet 
6 ft. and of the 41 lengthened 36 had headwalls whic 
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were moved the 6-ft. distance, the culvert being ex- 
tended by the addition of a 6-ft. length of pipe and 
two band couplings of the proper size. of the total 
number, 19 of the pipe culverts were 15 in. in diameter, 
s were of 18 in, 8 of 24 in., 2 of 30, 1 of 36, and 1 
36-in. 
= nt consisted in excavating around the 
headwall and back about 2 ft. along the pipe behind the 
headwall. The excavation was carried to the bottom 
of the headwall footing and the new site, 6 ft. out, was 
prepared for the final position of the headwall. Using 
a special chisel, the pipe was cut about 1 ft. back of 
the headwall. This released it. The headwall was then 
jacked up at either end to a sufficient height so as to 


od TERE Se ae ei ee, 
CULVERT BEFORE AND AFTER EXTENSION OF PIPE 


allow the insertion of an 8-ft, plank upon which were 
placed two rollers and another short piece of plank. 
This short piece was immediately under the headwall 
footing. Upon the release of the jacks, the headwall 
was lowered onto the short plank and easily moved with 
crowbars to its final position. 

The extension of the 6 ft. of pipe was made with two 
band couplings. The plank and rollers were removed 
by slightly jacking up the headwall, thén lowering it so 


ENGINEERING NEWS-RECORD 435 


as to allow it to resume its final position. The only 
tools required were two jacks, two special chisels for 
cutting pipe, two crowbars, two picks, three 2-in. rollers 
made of old shafting, one piece of 2x6 plank 8 ft. long 
and one 2x6 plank 4 ft. long. 


Small Hoist Used in Foundation Work 
N THE construction of the Virginia Power Com- 
pany’s plant at Cabin Creek Junction, West Virginia, 
28 caissons were sunk to bedrock along the river bank 
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SMALL HOIST SPEEDS EXCAVATED MATERIAL HANDLING 


preparatory to building the foundation piers. Caissons 
were 6 ft. in diameter, ranging in depth from 20 to 45 
ft. When sinking of these caissons was started a 
bucket, handled by a hand windlass with two men using 
a gallows derrick having a swivel foot, was used to 
handle excavated material. This foot permitted the 
crossarm of the derrick with the bucket to be swung 
to one side so that the bucket could be emptied into a 
skip and the material hoisted to cars on the bank. 
Hoisting .by hand became rather tedious, buckets 
making a speed of 25 to 30 ft. per minute. C. F. 
Boldman, superintendent in charge of construction, 
conceived the idea of using portable compressed air 
hoists. 

As shown in the illustration these were mounted on 
the derrick upright. Their speed in hoisting the 
buckets and in lowering them was such as to cut the 
cost of hand hoisting two-thirds, and assured a rate of 
sinking caissons of one foot every two hours. After 
the foundation work was completed, the hoists were used 
in handling a large part of the 400 tons of structural 
steel required in the power house. The first part of the 
erection was done by means of ginpoles on the ground 
and later the hoists were set on the I-beams and the 
steel lifted directly. These hoists weigh under 300 lb. 
each and are rated at 64 hp. with compressed air at 75- 
Ib. pressure. They have a lifting capacity on a single 
line of 2,000 lb. hoisted vertically, or will haul a 
100,000-Ib. load on a level track. 

The information from which this article was made 
was supplied by the Sullivan Machinery Co., makers of 
the Turbinair hoist. 
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Alterations to Defective Flat Roof on 
Wisconsin State Capitol 


ee flat portions of the roof of the Wiscon- 
sin State Capitol at Madison, Wis., has been neces- 
sary to give better drainage and also to stop leakage. 
Each wing of the building, about 115 ft. wide over all, 
has a central pitched copper roof 46 ft. wide, flanked 
on each side by a 12-ft. flat roof and then a 15-ft. flat 
roof at a lower level, the latter forming a promenade. 
The flat roof and its relation to the pitched roof are 
shown in the accompanying typical section. 

These flat roofs have concrete slabs which were cov- 


Steel Building Tops Brick Structure 
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Between eight and nine thousand dollars was the saving 
represented in the erection of a Blaw-Knox standard steel 
unit placed on top of an existing two-story brick building, over 
carrying up the brick building an additional story. The standard 
steel building rests upon I-beams embedded in the side walls. The 
building was installed on top of these I-beams and anchored to 
then without disturbing the roof covering of the old building. The 
steel building sets about 3 ft. inside of the coping wall of the brick 
building. Sheet rock lines both ceilings and walls of the steel build- 
ing. 


ered originally with roofing felt and then a layer of 
asphaltum in which the promenade tiles of hard-burned 
clay were laid. One trouble was the cracking of the 
concrete roof slab, due to shrinkage, thus permitting 
water to enter the building and cause damage to plaster 
and decorative work. Another source of trouble was 
with the asphaltum layer for the tiling, which was of 
such composition that in summer it expanded and bub- 
bled up, forming holes through which water entered, 
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From Job and Office 
Hints that Cut Cost and Time 
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damaging the layer of felt and in winter freezjp, 

to lift the tiles out of position. It is the opi, 

state architect that asphaltum is not a good base ¢, 
tiles, at least in the way it is commonly applied. gine 
several other installations have been found with re 
joints bulged up and the material soft enough to stick 
to the shoes and thus be tracked into the buildings 
to soil floors and carpets. 

To remedy conditions at the capitol it was necessay 
to remove the promenade tile and the asphalted fe) 
which latter was in bad condition and was further dam. 
aged in the process of lifting the tile. The concrete 
roof slab was thus exposed and wherever cracks wer. 
discovered they were repaired with portland-cemey: 
mortar. On some portions of the roof slab cinder cop. 
crete was applied to increase the pitch toward the water. 
heads. The roof was then covered with three layers of 
3-ply roofing, making a 9-ply asphalt built-up roo 
Upon this asphalt roof the promenade tiles were |aig 
in a bedding of portland-cement mortar, with joints oj 
the same mortar between the tile. This resulted jp 
improving the appearance of the promenade roof. Fex 
cracks have appeared in the tiling and none of these 
is serious. 

This roof reconstruction was planned and carried out 
under the direction of Arthur Peabody, state architect 
of Wisconsin, and J. E. Hoyt, superintendent of mair- 
tenance at the capitol, the work being done gradually 
by the general repair force of the building. 


Simple Rod for Taking Canal Soundings 
By E. K. DUPONT 


Civil Engineer, Stockton, California 


N RECONDITIONING a drainage system of several 

miles of canal, it was necessary to obtain a bottom 
center-line profile and provide means of checking up 
the work done by the ditcher. The canal in question 
had vertical sides and a varying width of 12 to 20 ft. 

Reference stakes were set on one bank of the canal 
Water gages, set from surface levels, were set at cor- 
venient points. (about one-quarter of a mile apart) t 
serve as guides for both survey and ditcher crews. 4 


Copper strip 5 ft wide raised /4" 
‘ at eaves to allow of raising side roof 
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From Job and Office 
For Contractor and Engineer 


special rod was devised for 
this work made of #{x2-in. 
pine about 5 ft. long, pro- 
vided with a 2x4-in. shoe at 
the bottom, and marked in 
the usual manner. To the 
upper end was hinged, by 
two screw-eyes, a long handle 
which enabled the rodman to 
swing the rod out to the 
center of the canal, the re- 
corder then noting the depth 
below water. The water line 
was noted at each gage sta- 
tion, as a check. 

With two men, one han- 
dling the rod and the other 
recording, the progress was 
very rapid. At the wider 
portions, the recorder could 
help the rodman swing out 
the rod if necessary. 

It is essential that the rod 
be made as light as possible. 
An advantage is had in grad- 
uating the rod on both sides. 
The handle should be some- 
what longer than the half 
width of thecanal. By grad- 
uating the handle the same 
device could be used to cross- 
section the canal bottom. 

The same tool with a short 
handle was used by a single 
man to sound three miles of 
10-ft. canal. 








Abandoned Railway Trestle Used 
as Highway Bridge 


ONVERSION of an abandoned railway into a high- 

way scenic route in Colorado was recently accom- 
plished, making accessible to motorists one of the most 
picturesque sections of the Pike National Forest. 

The new highway known as the Summit Road and 
Which uses about fifteen miles of the right-of-way of 
the old Cripple Creek Short Line R.R., is operated by 
W. D. Corley, of Colorado Springs, as a toll road. Mr. 
Corley purchased the right-of-way and the railroad at 
an auction sale. He junked the rails and rolling stock 
and converted a portion of the road into a highway. 
The purchase price of the property was $480,000. Since 
the purchase, Mr. Corley has spent about $200,000 in 
Widening the roadbed and making the bridges and tun- 
nels available for auto traffic. Under the terms of the 
permit granted by the U. S. Forest Service, Mr. Corley 
is to make a gift of the road to the government after 


he has collected in tolls the amount of money he has 


Spent on the road and its reconstruction. 
‘he Cripple Creek Short Line in the early days of 
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the gold rush entered the Cripple Creek mining region 
Though the present terminus of the road is about 


Correcting High Spots in Pavements 


FENGINEERS everywhere are growing increasingly anxious to 
secure even-surfaced pavements, usually requiring that there 
be less than } in. variations in 10 ft. The tool in the illustration 
is helping Illinois contractors meet the specification. It is a coarse 
carborundum brick held between two steel angles and provided 
with a wooden handle. When the concrete pavement is hard 
enough to bear the weight of the inspector, it is carefully checked 
with a straight edge. Any high spots discovered are ringed with 
paint. A workman then rubs them with the carborundum brick 
until they have been reduced to the proper elevation. A half 
inch of concrete can be removed from a 24-hour old pavement 
with little difficulty. 


fifteen miles in the mountains at an elevation of 10,000 
ft., it is proposed to extend the highway into the famous 
gold camp of Cripple Creek. 

The information contained in this article is supplied 


RAILROAD TRESTLE CONVERTED INTO HIGHWAY BRIDGE 


by M. W. Bennett, editor of Colorado Highways, official 
publication of the Colorado State Highway Department. 
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Letters to the Editor 


This department aims to be a forum for the 
discussion of the views of engineers and 
contractors. The range of interest should 
be as wide as possible. Contributors are, 
therefore, asked to make their letters short. 


Colonel Sherrill Replies to the Societies 


Sir—My attention has been called to your editorial of 
August 14, under the heading, “Reckless Words.” 

In order that the record on this matter may be complete, 
I inclose to you herewith copy of letters addressed by me 
to the American Society of Civil Engineers and to the 
Boston Society of Civil Engineers, in reply to charges made 
by committees of those organizations, concerning certain 
remarks made by General Beach and myself before the 
Joint Committee on Reorganization of the Government De- 
partments. 

In view of the publicity given by you to this matter and 
your editorial above mentioned, I would be glad to have 
you publish these two letters in full. 

As you probably know, the reports of the committees of 
the American Society of Civil Engineers and of the Bos- 
ton Society of Civil Engineers were drafted by former 
officers of the Construction Division, which division was 
largely responsible for the evils criticized in my hearings. 

If any reckless words have been used in this controversy, 
it appears to me that they were solely used by the ex- 
members of the Construction Division, who wrote the 
reports in question. As I indicated in the above-mentioned 
letters to the American Society and the Boston Society of 
Civil Engineers, I would be glad to have these matters 
considered by a strictly unbiased committee of these two 
societies, the bulk of whose memberships I know would 
be above such petty animosities shown by their committees 
in the reports criticizing the remarks of General Beach and 
myself. C. O. SHERRILL, 

Lieutenant-Colonel, Corps of Engineers. 

Washington, D. C., 

Aug. 29, 1924, 


June 26, 1924. 
The Board of Direction, 
American Society of Civil Engineers, 
33 West 39th Street, New York. 


Dear Sirs—Receipt is acknowledged of the notice of 
your action of April 8th, upon a report of the Com- 
mittee on Public Relations of the American Society of 
Civil Engineers. 

The Committee on Public Relations has seen fit to 
criticize severely remarks made by me and your Board 
has seen fit to accept these criticisms and as a token 
of your approval thereof to transmit copies of the 
same to the Secretary of War. 

The statements made by me and to which exception is 
taken were based on facts determined and _ publicly 
enunciated by the Select Committee on Expenditures 
in the War Department of the House of Representa- 
tives, Honorable William J. Graham, Chairman. These 
conclusions will be found in Report No. 816, 66th Con- 
gress, 2d Session, House of Representatives, House 
Calendar No. 190. 

Without undertaking to cite the multitude of state- 
ments in the evidence taken before this Select Com- 
mittee on Expenditures and without undertaking to 
repeat all of their findings and recommendations bear- 
ing on the subject under discussion, I wish to cite 
several of the findings and recommendations, which 
appear to me to be ample authority for the statements 
made by me before the Joint Congressional Committee 
on Reorganization. 

I am quoted as saying that “Had such an arrange- 
ment existed previous to the late European war, it is 
doubtful if the government would have been subjected 
to the tremendous waste and graft that was connected 
with the construction activities suddenly thrown upon 


the War Department without an adequate 
organization in existence to handle the en, 

Also, “Take the graft and absolute |o 
through graft to the government of over 1,000.00 
in building camps. I feel no hesitation in eaying fh : 
if that work had been under the Corps of | cee 
which as small as it was had the organizatio; oa Ge 
esprit de corps, that would never have happened: an4 
in fact, it did not happen in France where, un ier on 2 
greater difficulties, they did equally as great work with 
out a single criticism.” . 

The following quotations from the findings and 
recommendations of the Select Committee on Expendi- 
tures in the War Department are pertinent: r 

“Your committee believes that a serious and very 
costly error was made in not placing at least the a. 
neering and utilities construction program at these can. 
tonments in the hands of the Corps of Engineers. And 
your committee submits in support of this finding the 
accomplishment of the Engineer Corps in France under 
much more uncertain and difficult conditions, as to per- 
sonnel, labor, tools, materials, knowledge of terrain 
continual likelihood of harassment by hostile forces. 
and other extremely harassing factors. (P.137.) _ 

“Your committee finds that the fact that there was 
waste and inefficiency is admitted by those responsible 
for the adoption of the system, and charged with its 
administration. And the conclusion is inescapable that 
such waste spelled both delay and increased costs, and 
that the system failed, even by the admission of its 
advocates and administrators. And for that reason 
your committee finds the recent defense of the system 
by the Construction Division in its annual report, just 
printed, incomprehensible and inexcusable. 

“Your committee finds that the error at the inception, 
which led to the grave results disclosed, lay in part in 
not using, consulting, or co-ordinating the various 
agencies of the government that were in existence. 
Under this head should be enumerated the following: 

“(a) Failure to forthwith turn over engineering 
problems of all kinds to the very excellent Corps of 
Engineers that had a large and varied experience, and 
was in touch with the industry, through its branches, 
throughout the country, and had at its command the 
pick of the engineers of the United States; this in dis- 
regard of Army Regulations, Section 1493, then in 
force. (P. 140.) ; 

“Your committee finds that the waste, idleness, and 
extravagance disclosed by the testimony taken at Camp 
Sherman and Camp Grant existed at other camps. 

“Your committee finds that as a result of the system 
used the cantonments cost from 40 per cent to 60 per 
cent more than the amounts for which they could have 
been built. (P. 141.) 

“Your committee finds, based on the testimony and 
carefully detailed estimate of a responsible contractor, 
that the saving which could have been made in the 
construction of a camp, which has been declared by the 
representatives of the Construction Division to be 
typical, and which your committee believes to have been 
less extravagantly built than a number of other can- 
tonments, that an average saving could have been made 
to the taxpayers of the United States of about $5,000, 
000 per cantonment, or about $80,000,000 on the con- 
struction of the 16 National Army cantonments alone. 
(P. 141.) 

NoTE—It will be noted that the waste stated above of 
approximately $80,000,000 holds for the construction 
of only 16 National Army cantonments and does not 
include some 15 or 16 other cantonments built under 
the same circumstances. 

“Your committee finds that all peace-time construc- 
tion of buildings and quarters, as well as engineering 
projects of all kinds, should be entrusted to the Corps 
of Engineers. The sole purpose of maintaining a0 
army is to be ready for an emergency. Therefore, it} 
of the highest importance that the technical engineer 
ing branch shall be given in peace times the grested 
variety of experience. Moreover, such procedure woul 
avoid the necessity of maintaining the enormous, 
pensive, and extravagant duplicate branch now existing 
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nstruction Division, which division, through- 


as the ¢ , ; , 
out the emergency, set in motion and permitted the 
‘ontinuance of inefficient, expensive, and dilatory meth- 
continuan 


ods of construction, with all the attendant graft, or 
near graft. (P. 141.) E d 

“Your committee finds that the ordinary practice of 
having disinterested parties superintend work was not 
followed by the Emergency Construction Committee. 
Not only was the chairman himself, Col. Starrett, 
designated to superintend work done by the construc- 
tion company of which his brother Paul A. Starrett was 
president, but in the instance of Maj. J. A. Pease, con- 
‘trueting quartermaster at Camp Gordon, he supervised 
the work of his former employees, Lockwood, Greene & 
Co., whom he employed as engineers. (P. 142.) 

“The great discrepancies in the .actual cost of can- 
tonments is due entirely to the wide open cost-plus 
-ontract system employed and the opportunities which 
its administration offered for waste and graft. (P. 
143.) 

“Your committee respectfully recommends that Con- 
gress make provision to place all engineering and con- 
struction work for the army under the Corps of Engi- 
neers of the army. It is moved to this recommendation 
by several considerations: 

“], That the Corps of Engineers is distinctly the 
technical branch which should handle such work. 

“9 The initial features of any construction work 
involve engineering. Therefore they are best fitted to 
start such work promptly. 

“3. They are engaged in peace times in a greater 
variety of engineering and construction projects than 
any department. 

“4. The sole ultimate purpose of having any military 
organization is to be prepared for an emergency. 
Therefore, if this corps iv given in addition to its 
present peace-time duties all construction work, it will 
then obtain during peace times that complete variety 
of experience which will best fit it to meet the 
emergency. 

“Your committee respectfully recommends that Con- 
gress refer this report and the testimony taken to the 
Department of Justice, with the request or direction 
that a complete and thorough investigation he made 
of all cantonment and camp construction projects, to 
the end of bringing to book those responsible for the 
losses to the government, and frauds through which 
7, occurred, both by recoveries and merited penalties. 
(P. 148.)” 

The testimony given by me before the Joint Congres- 
sional Committee on Reorganization and criticized by 
the Committee on Public Relations of the American 
Society of Civil Engineers was based on the findings 
of the Select Committee on Expenditures in the War 
Departement, a few of whose conclusions are quoted 
above. 

My statements were made from the record with the 
purpose of showing that the attacks being made on the 
Corps of Engineers, its record, its attainments, its effi- 
ciency in the execution of civil work by certain engi- 
neering societies, certain contractors and engineers for 
the avowed purpose of taking the construction of river 
and harbor work out of the hands of the Corps of 
Engineers and placing it in a Department of Public 
Works created for the purpose of taking charge of all 
such construction activities, and were, I believe, fully 
Justified by the facts. 

The statements made by me to which exception is 
taken by your Board and by the Committee on Public 
Relations were directed at evils of a system rather than 
at individuals or organizations and were extremely 
conservative as compared with the findings of the 
Select Congressional Committee on Expenditures in the 
War Department above referred to. 

At this point I feel that it would not be amiss to 
hention the questionable procedure of a society of the 
standing of the American Society of Civil Engineers in 
senIng with other associations and engineering and 
contracting organizations in persistent and unjustified 
attacks upon the Corps of Engineers, an engineering 
organization in good standing and many of whose 
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members are reputable members of the American So- 
ciety of Civil Engineers. There seems to be a strong 
feeling among many of the civil engineers of the coun- 
try and among certain contractors that the wearing of 
a United States uniform stigmatizes its occupant and 
places him in an entirely different class from other pro- 
fessional men who are doing similar work and with 
similar training. 

The organization of the Corps of Engineers is almost 
identically that proposed by the engineering and con- 
tracting societies for the proposed Department of 
Public Works, and I feel that a more adequate knowl- 
edge of the organization, methods and achievements of 
the Corps of Engineers by the civil engineers at large 
throughout the country should be fostered by the 
American Society of Civil Engineers, with a view to 
removing the misunderstandings which have been 
allowed to grow up largely as a result of the propa- 
ganda for the creation of a public works department. 

I request that proper publicity be given to the above 
communication. 

(Signed) C. O. SHERRILL. 


July 5, 1924. 
The Board of Government, 
Boston Society of Civil Engineers, 
715 Tremont Temple, Boston, Mass. 


Dear Sirs—Receipt is acknowledged of your action 
of June 25, 1924, containing certain remarks made by 
me before the Joint Congressional Committee on Reor- 
ganization of the Government Departments. 

For your information, I inclose herewith a copy of a 
letter addressed by me to the Board of Direction of the 
American Society of Civil Engineers, dated June 26, 
1924, which gives the basis of the remarks made by me 
before the Joint Congressional Committee. 

The Corps of Engineers of the U. S. Army has been 
for a number of years under persistent and most un- 
justified attacks by engineering organizations, and or- 
ganizations of contractors interested in the formation 
of a public works department. This most unethical 
procedure has, so far as I know, never been criticized 
by your society nor by any other engineering society, 
nor do I find that your society has taken exception to 
the grossly unjust criticism of the American Associa- 
tion of Engineers in pp. 588 to 606 of the hearings of 
the Joint Committee on Reorganization of the Govern- 
ment Departments, which statements were introduced 
in evidence on Jan. 28, 1924, 3 days before the remarks 
made by me to which exception has been taken. The 
unjust and unfair attacks on the Corps of Engineers 
in the above mentioned papers are typical of the 
attacks that have been made by the proponents of the 
public works department for a number of years, and I 
would be only too glad to have a disinterested and an 
unbiased committee hold hearings on the controversy 
between the advocates of the public works department 
and the defenders of the reputation and standing of 
the Corps of Engineers, but I strongly object to the 
biased and grossly unfair action taken by your com- 
mittee without having been given a hearing. 

As indicated in my letter to the Board of Direction 
of the American Society of Civil Engineers, the facts 
stated by me in the hearing before the Joint Congres- 
sional Committee on Reorganization of the Government 
Departments are abstracted from the findings of the 
Select Committee on Expenditures in the War Depart- 
ment of the House of Representatives, found in Report 
No. 816, 66th Congress, 2d Session, House of Represen- 
tatives, House Calendar No. 190. 

The statements made by me to which exception has 
been taken by your organization were directed at the 
evils of a system rather than at individuals or organ- 
izations and were extremely conservative as compared 
with the findings of the Select Congressional Commit- 
tee above referred to. 

In view of the publicity which you have given to the 
report of your Special Committee, I request that equal 
publicity be given to this letter and to the accompany- 
ing inclosure, and that I be advised of the action taken. 

(Signed) C. O. SHERRILL. 
















ENGINEERING NEWS-RECORD 


‘News of the Week 


CURRENT EVENTS IN THE CIVIL ENGINEERING AND CONTRACTING 


— 


Tunnel Heading Advanced 
600 Ft. During August 


Work on Pit 3 Project Includes Con- 
tinuous Timbering—Tunnel Sec- 
tion 22 x 23 Feet 


Heading No. 1 on the Pit 3 tunnel 
which is being driven in northern Cali- 
fornia by the Pacific Gas and Electric 
Co. was advanced and timbered for a 
distance of 600 ft. in the calendar 
month of August. This is regarded as 
notable in view of the size of the tun- 
nel (22 x 23 ft.), the kind of material 
traversed and the fact that continuous 
timbering set by the regular tunnel 
crew was included. A description of 
methods used in driving this tunnel 
appeared in Engineering News-Record, 
July 31, p. 168. 

The progress noted above was made 
in three kinds of rock, tuff, agglomerate 
and seamy diorite, the distances in each 
being, respectively, 225, 225 and 150 ft. 
The wall-plate drift method was used 
exclusively in heading No. 1 and these 
drifts as well as the timber rings set 
ahead on the bench were as far ahead 
at the end of the month as they were 
at the beginning. As an indication of 
the kind of rock encountered it may be 
stated that although it was necessary 
to timber at the time of excavating, 
nevertheless the 600-ft. advance re- 
quired the use of 7,625 lb. of 40 per 
cent gelatine in removing 9,660 cu.yd. 
of material (as muck this occupied an 
estimated volume of 12,000 cu.yd. on 
the dump.) 


Bonus EARNED 


Each of the three 8-hour shifts in- 
cluded two shift bosses, 11 miners, 8 
muckers and one shovel operator, 22 in 
all. All but the shovel operator par- 
ticipated in the bonus of 10 per cent of 
the day’s wage for each foot driven in 
excess of 11 ft. per day. The regular 
wages (without bonus) are as follows: 
Miners $5.50; muckers, $4.50; shift 
boss, $6.50. The bonus for the month 
of August brought each man’s pay up 
to within $1 per day of double the 
regular wage. 

The three shifts of 22 men each 
placed all timbers (which were required 
to be within one-quarter inch of exact 
position) and in fact did all work at the 
heading. The only other workmen who 
came to the heading were drivers of 
the storage battery locomotives hauling 
muck and the men who maintained the 
track. The haul to the dump averaged 
about 4,000 ft. and the month’s work 
represented a hauling job of 15,000 
ton-miles. The air shovel used for 
mucking did not occasion any delays 
during the month but was out of serv- 
ice five hours at the completion of the 
month’s run, for repairs. 

The total distance driven in August 
at all five héadings was 2,375 ft. and it 
is now expected that the tunnel will be 


Association Formed to Develop 
Illinois Waterways 


Promotion of the improvement of 
navigable waters in Illinois, where the 
work would be done by either the 
federal government or the state govern- 
ment 
recently organized Illinois State Water- 
way Association. The association an- 
nounces its belief in the development of 
navigation and water power,.the drain- 
age of wet lands, the prevention of 
stream pollution and the conservation 
of areas for fish and water fowl. Fred 
Bennitt, attorney, Joliet, Ill., is presi- 
dent; L. D. Cornish, assistant chief engi- 
neer of the Illinois Waterway, Chicago, 
is secretary of the association. 


Special Election to Be Held for 
Hetch Hetchy Water Bonds 


A special election will be held in 
San Francisco Oct. 7 for, the purpose 
of submitting to the people'a proposed 
$10,000,000 bond issue to. defray the 
cost of further construction work on 
the Hetch Hetchy water project; pro- 
vision for this election having been 
made in the ordinance recently passed 
by the Board of Supervisors. Resolu- 
tions adopted by the board provide 
that no further elections for the con- 
sideration of water bond issues will be 
called during 1925, unless the measure 
to be voted on Oct. 7 fails of passage. 

Of this $10,000,000 bond issue, $8,- 
000,000 is to cover the cost of driv- 
ing the 17-mile tunnel from Moccasin 
Creek into the San Joaquin Valley and 
$2,000,000 is alloted to shafts and other 
preliminary work on the -31-mile tun- 
nel yet to be driven through the coast 
range mountains which separate the 
San Joaquin valley from San Fran- 
cisco bay. This long tunnel through 
the coast range will be driven largely 
from shafts. Neither the cost of the 
coast range tunnel nor the 45-mile pipe 
line across the San Joaquin Valley is 
included in the forthcoming bond issue. 

Action in the matter of the disposal 
of Hetch Hetchy hydro-electric power, 
it is understood, will be deferred until 
the California Railroad Commission 
has completed evaluation of the dis- 
tributing systems of the Pacific Gas 
and Electric Co. and the Great West- 
ern Power Co. which is expected to be 
finished next June. Meantime work is 
progressing rapidly on the Moccasin 
Creek hydro-electric project (a part 
of the Hetch Hetchy development) and 
power over the city’s transmission line 
from this plant is expected at the New- 
ark switching station early next year. 


completed by Jan. 1 and’ that the 
plant can be put in operation in July 
next year. 


is .the main purpose of the : 


‘with respect to type of 
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Engineers Discuss Stresses 
in Multiple Arches 


Am. Soc. C. E. Opens Fall Season— 
A. C. Janni and Professor G. L 
Beggs Speakers 


Analysis of multiple arches was djs. 
cussed at the current season’s firs 
meeting of the American Society of 
Civil Engineers on Sept. 3. A. C. Jann 
presented the results of an elaborate 
graphical analysis of a series of three. 
arch spans supported on slender inter. 
mediate piers, showing that the outer 
spans have a large effect on the stresses 
in the central span. He recommended 
that in practical design the analysis 
of a series of arches be carried out by 
co, sidering a sequence of three arches 
as independent, fixed between abut. 
ments, and the maximum stresses 
found in this series then applied to the 
design of all of the arches of the 
structure. 

Prof. George I. Beggs dealt with 
the same general subject by aid of the 
method of determining the reactions of 
an elastic structure by measurements 
of deflections of a paper model, which 
he has developed during the past half 
dozen years. Following a brilliant ex- 
position of this method in diagrams, 
pictures and working demonstration, he 
showed that in a multiple-arch struc- 
ture of many spans the pier reactions 
are only slightly affected by loads more 
than one span removed from the pier 
in. question, confirming Mr. Janni’s 
recommendations in part; but that the 
arch thrust is considerably affected 
even through a long series of arches. 


PRACTICAL ASPECTS TOUCHED UPON 


Discussion by D. B. Steinman, C. W. 
Hudson, O. E. Hovey and A. B. Cohen 
touched on some practical aspects of 
the subject, in addition to dealing with 
theoretical points. Dr. Steinman pointed 
out that elastic continuity in multiple 
arch systems reduces the extent t 
which arch action is utilized, as dis 
tinguished from beam action. 
piers sufficiently flexible, the arch 
thrust in a long series of arches may 
be reduced almost in ratio of the num- 
ber of spans, as compared with the 
thrust of a single arch between unyield. 
ing abutments. Accordingly, the use of 
very flexible piers necessitates increas 
ing the strength of the arches, and in 
certain practical cases it would te 
proper to determine by trial whether 
thin piers or heavier and more rigid 
piers give the best design. Mr. Cohen 
pointed out ‘the value of studies of 
deformations .and stress transmission 
in series of arches as a guide gers 
i best construction. 
ing upon the b centering td 
program of concreting, pa rticularly in 
cases where one-form of centering © 
volves a greater risk* of washout thar 
the other. 
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Special Water Supply Commission 
for Boston and Vicinity 
Two engineers and a former news- 


n have been appointed by the 
vovernor of Massachusetts as a Metro- 
politan Water Supply Investigating 
Pommission “to study further the 
water supply of the metropolitan dis- 
trict and other communities which may 
require water f rom the metropolitan sys- 
tem, and of the city of Worcester, in 
accordance with a legislative act sum- 
marized in our issue of June 26, 1924, 
a. 

° The engineers named are Charles R. 
Gow, consulting engineer, Boston, 
designated chairman of the commission, 
and E. E. Lochridge, chief engineer 
Water Department, Springfield. The 
third. member of the commission is 
George F. Booth, formerly owner of 
the Worcester Gazette and prominent 
in the civic affairs of that city. The 
chairman of the commission will be 
paid $6,000 a year, and the other two 
members will receive salaries of $5,000 
each. 

The act provides that the commission 
“shall employ as consultant a disin- 
terested engineer of acknowledged pro- 
fessional standing, qualified as “a 
water-supply expert.” The act also 
provides for a total appropriation of 
$100,000 for the investigations of the 
commission, but only $30,000 of this 
will be available during the current 
calendar year. The commission must 
complete its report by the close of 
1925. 


paper ma 
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Buffalo Invites Bids for Garbage 
Disposal Plant 


Bids for equipment for the disposal 
of the garbage of Buffalo by reduc- 
tion and also for the disposal of mixed 
garbage and rubbish by incineration are 
to be received on Sept. 23. The equip- 
ment is to be installed within buildings 
and on foundations furnished by the 
city. If reduction is adopted, the 
plant will have a capacity of 240 tons a 
day for normal operation and a maxi- 
mum capacity of 300 tons a day for six 
consecutive days. If incineration is 
chosen, the corresponding capacities in 
garbage and refuse mixed will be 400 
and 500 tons a day. 

No bids will be considered for a 
process or major equipment which has 
not been in satisfactory operation in 
municipal plants of comparative size 
in the United States or Canada for at 
least two years prior to Sept. 23, 1924. 


LAUNCHING PIER CAISSONS FOR NEWARK BAY BRIDGE 


Large Pier Caissons Built, 
Launched on Their Sides 


Water Admitted To Working Chamber 
Rights Caissons Upon The 
Removal of Loading 


In building four large pier caissons 
for the Arthur McMullen Co., to form 
the foundations of the main lift-span 
piers of the new Newark Bay bridge on 
the main line of the Central R.R. of 
New Jersey, the Federal Shipbuilding 
& Dry Dock Co. of Kearny, N. J., has 
followed the novel practice of building 
and launching them.on their sides. 
These caissons 22 to 25 ft. wide by 97 
ft. long, and about 45 high to top of 
permanent cofferdam, are of composite 
steel and timber construction, the cut- 
ting edge and roof of working chamber 
being steel, stiffened by steel trusses 
across the roof, while the structure 
above the roof consists of a shell of 
horizontal timbers braced by longitudi- 
nal and transverse strutting inside. 
The width of the caissons is not great 
enough to insure stability after launch- 
ing except under such loading that the 
draft of the floating structure would 
exceed the safe depth limits in front of 
the launching ways. 

One of the caissons at the moment of 
launching is shown by the view here- 
with, from a photograph taken. on 
Sept. 3, when the third of the four 
caissons was launched at Kearny. The 
building slope is about § in. to the foot, 
and the slope of the ways about 1 in. to 
the foot. The caisson with cofferdam 
built to a height of 38 ft., ready for 
launching, weighed about 400 tons. The 
upper edge (opposite the steel cutting 
edge) was weighted with steel plates 
and bars, to improve the trim. The 
shafts which pierce the roof of the 
working chamber were bulkheaded, but 
the top of the caisson was left open ex- 
cept for a low splash bulkhead built 
along the edge which would be nearest 
the water after launching. 

When the trigger was released, the 
caisson started promptly and slipped 
into the water smoothly. The cutting 
edge side floated lower than the top, 
due to its greater weight, only partly 
compensated by the loading of the top. 
The valved openings in the roof of the 
working chamber were opened, admit- 
ting water into the interior of the cais- 
son, which with the help of removal of 
the steel-plate loading caused the struc- 
ture to right and float in proper posi- 
tion. It was then placed in the large 
floating drydock of the yard, and the 
dock lifted, allowing the water to drain 
out through the valves in the working 
chamber roof and special drainage 
openings at the cutting edge. Then 
the concrete filling of the V-shaped 
space between side wall and sloping 
inner face of cutting edge was placed, 
this concrete weighing about 200 tons. 

These caissons will support the four 
main tower piers of two lift spans, the 
longer one 305 ft. in span. Each is to 
comprise two double-track lift spans 
side by side, which will be the heaviest 
movable spans in existence. 

The work is being done under direc- 
tion of A. E. Owen, chief engineer, ‘and 
J. J. Yates, bridge engineer, of the 
railroad company. 
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Coolidge Receives Delegation 
From A. A. E. 


President Coolidge received on Sept. 
4 a delegation representing the Ameri- 
‘an Association of Engineers, who 
cailed to pledge the support of the 
organization in connection with any 
effort of the government to improve 
engineering conditions throughout the 
country. The delegation was composed 
of Harold Almert, Chicago, the presi- 
dent of the organization; A. N. John- 
son, F. H. Newell, Morris Bien and 
A. B. McDaniel. 

They told the President that their 
association has a membership of 16,000, 
with chapters in every important center 
of the population, devoting their ener- 
gies to the welfare of professional 
engineers. They explained that the 
American Association of Engineers 
differs from the more technical engi- 
neering societies, in that its first con- 
sideration is of the human element. 
Mr. Coolidge was told that the basic 
purpose of this Association is to make 
the engineer a broader and more effi- 
cient man and to arouse his active inter- 
est in public service. They called his 
attention also to the fact that the Asso- 
ciation at this time is initiating a 
national program dealing with fuel 
conservation, railroad valuation, the 
proposed department of public works 
and the classification and compensation 
of engineers. 


Report on Future Water Supply 
for Los Angeles 


The Los Angeles Board of Public 
Works some time ago appointed a 
board of engineers consisting of L. C. 
Hill, J. B. Lippincott and A. L. Son- 
derreger to investigate and report on 
the water supply and requirements of 
the city of Los Angeles and the met- 
ropolitan area, the study to be devoted 
especially to water available in the 
vicinity of Los Angeles and from 
Owens Valley and Mono Basin, and to 
determine whether these sources would 
afford sufficient water to take care of 
the needs of the city. 

The report, which has recently been 
submitted, states that Owens Valley 
and the Mono Basin will afford suffi- 
cient water to supply the area now 
included within Los Angeles City 
boundaries until about 1940 but no 
longer and that if the metropolitan 
area (that part of Los Angeles 
County below the high mountains) be 
included the sources named would be 
exhausted by 1933. Developing these 
additional sources to this extent would 
require the discontinuance of irriga- 
tion in Owens Valley. 

As the city continues to grow and 
extend its boundaries, the report states, 
the city’s requirements ‘will approach 
those of the county; by 1940 the city 
was estimated to have 1,720,000 in- 
habitants and by 1950, 2,180,000 with 


A. A. E. OFFICERS WITH PRESIDENT COOLIDGE 


Left to right: A. B. McDaniel, F. 


H. Newell, Morris Bien, President Coolidge, 


Harold Almert, Leonard Smith 


North Carolina Passes Port Bill 


The Port Commission Bill has been 
passed by the general assembly of the 
state of North Carolina. It calls for a 
referendum on the proposal to issue 
$8,500,000 in bonds for port develop- 
ment and creates a commission to 
supervise port development with au- 
thority to purchase and operate a ship- 
line. 


a total of 3,270,000 in the county. 

Press comment on the report points 
out that the 9-year period after which 
these sources of supply would be in- 
sufficient would be largely consumed 
by the time necessary to acquire rights 
and con: ‘ ‘uct the aqueduct. From this 
it is argued that this report is further 
engineering evidence pointing toward 
the necessity of developing the pro- 
posed Colorado River source. : 
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Random Lines 


Who’s Who in Engineering jn 
Los Angeles 

The city engineering de, irtment now 
has a total of 2,273 employees. ac 
pared with 1,977 one year ap, and rr 
two years ago. There are in the ds. 
partment now 217 draftsmen, 350 stra 
cleaners, 557 men engaged in repairing 
the streets, besides scopes of trun 
drivers, garbage collectors, inspectors 
for sewers, street pavements, pr 
drains and other construction ‘work 
done by private contracts.—From a Los 
Angeles newspaper. S 
* 7 * 


A Cartoon From Life 


Loe) 


Bennet 
Wruck 


INTIMATE GLIMPSES OF FAMOUS CLUBS 
THE ENGINEERS 
* * * 


The Truth About Portland 
Cement 


“The cement used in the construction 
of the bridge was ‘Portland’ as Port- 
land cement was then known in the 
trade and generally used. 

Since then eighty-seven separate cor- 
porations have come to manufacture 
Portland cement in 125 mills. 

These cement factories stretch from 
coast to coast and, obviously the “Port- 
land” product is not and cannot be uni- 
form as to composition or quality. 

Anybody who has the rock can make 
what is now called “Portland cement.” 

The name means nothing except as It 
serves a purpose for uniform national 
advertising. 

All of the “Portland” patents have 
long since expired. 

The claim is made that a prefix al- 
ways precedes the word “Portland” but 
the printed advertising of the Cement 
Trust does not confirm this claim. 

With more than $100,000,000 to be 
soon expended .in cement hereabouts, a 
of the technicalities attending the pro- 
duction of “Portland” cement and the 
use thereof in all public construction 
must be of extreme importance to the 
taxpayers whose money is to go into 
this outlay of $100,000,000."—From @ 
muck-raking article in a hitherto 
known (to us) newspaper called the 
Sunday Transcript, of Philadelphia. 
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Hirst Loses Nomination 
publican primary election 


reid Sept. 2 in Wisconsin, Governor 
Blaine was renominated, though A. =. 
Hirst, former state highway engineer, 
received more than 140,000 votes out of 


a total vote of slightly more than 
400,000. There were three candidates 


on the ticket. 





Gulfport Proposes Sea Wall 
To Cost $2,000,000 


The floating of a $2,000,000 bond 
issue to provide for beach protection on 
the Harrison County shores of Mis- 
Sound, separated by a narrow 


sissippi 
a sandy islands from the deep 
waters of the Gulf of Mexico, will be 


passed upon by the voters of the county 
at an election to be held Nov. 4, in ac- 
cordance with an order of the county 
board of supervisors issued Sept. 6. 

The Harrison County Road Protec- 
tion Commission, a body created by the 
last Mississippi Legislature, has recom- 
mended the building of 14.125 miles of 
sea wall, leaving the other 45 per cent 
of the waterfront for future protec- 
tion. 

The sea wall, as contemplated in the 
design recommended by the protection 
commission to the supervisors, will be a 
reinforced-concrete apron sunk in the 
sand to a depth of 8 ft. and extended 
3 ft. above mean low water. It will be 
9 in. thick. It will be constructed in 
28-ft. precast tongue-and-groove sec- 
tions. 

The step wall, inclining backward 
from the apron, will be constructed 
with 18-in. treads and 12-in. risers. The 
step wall will be supported by rein- 
forced-concrete piling, 10-in. square, set 
10 ft. deep in the sand and spaced on 
7-ft. centers. 

The project as approved by the com- 
mission and by the supervisors, con- 
templates the building of a new east- 
bound highway at the top of the sea 
wall, providing a space between the 
new road and the existing road for the 
interurban tracks of the Gulfport and 
Mississippi Coast Traction Co. 

Hobart D. Shaw, of Gulfport, is the 
protection commission’s engineer. 





Civil Service Examination 


UNITED STATES 


For the following civil service ex- 
amination apply to the U. S. Civil 
Service Commission, Washington, D. C., 
or to any local office of the commission. 

Surveyor - Draftsman — Vacancy in 
the Forest Service, Department of 
Agriculture, at Ogden, Utah, entrance 
salary $1,500 with possible promotion 
to $2.400; applicants must have com- 
mon school education and five years’ 
field and office experience, or be gradu- 
ates of an engineering college with two 
years’ such experience, and will be 
graded on education and on experience 
~ plane, topographic and United States 
and Surveying, and on drawing and 
lettering. 

Applicati i i i 
ote ions will be received until 
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Calendar 


Annual Meetings 


AMERICAN SOCIETY OF SANITARY 
ENGINEERING, New York City; 
Annual Convention, Philadelphia, 
Pa., Sept. 9-12, 1924. 

CITY MANAGER’S ASSOCIATION, 
Lawrence, Kansas; Annual Meet- 
ing, Montreal, Que., Sept. 23-25, 


AMERICAN SOCIETY FOR MUNIC- 
IPAL IMPROVEMENTS, St. Peters- 
burgh, Fla.: Annual Convention, 
Boston, Mass., Sept. 29-Oct. 3, 1924. 


NEW ENGLAND WATER WORXS 
ASSOCIATION, Boston, Mass. ; 
Annual Meeting, Rochester, N. Y.; 
Sept. 30 to Oct. 3. 


AMERICAN CONSTRUCTION COUN- 
CIL, New York City; Annual 
Meeting, New York City, Oct. 2-3, 
1924, 

AMERICAN PUBLIC HEALTH AS- 
SOCIATION, New York City; 
Annual Meeting, Detroit, Mich., 
Oct. 20-23, 1924. 

AMERICAN SOCIETY OF CIVIL 
ENGINEERS, New York City; 
Fall Meeting, Detroit, Mich., Oct. 
23-25, 1924. 

AMERICAN ASSOCIATION OF 
STATE HIGHWAY OFFICIALS, 
Washington, D. C.; Annual Con- 
vention, San _ Francisco, Calif., 
Nov. 17-20, 1924. 

AMERICAN ROAD BUILDERS AS- 
SOCIATION, New York City; 
Annual Convention, Chicago, IIL, 
Jan. 5-9, 1925, 

ENGINEERING INSTITUTE OF 
CANADA, Montreal ; Annual 
ween. Montreal, Jan. 27-29, 

925. 


AMERICAN CONCRETE INSTI- 
TUTE, Detroit, Mich.; Annual 
Meeting, Chicago, Ill., Feb, 24-27, 
1925. 


The Engineers’ Society of Western 
Pennsylvania held a special meeting 
Sept. 8 at Pittsburgh, at which Lieut. 
John A. Macready, of the engineering 
division of the Army Air Service, Mc- 
Cook Field, Dayton, Ohio, gave a talk 
on “Engineering Aspects of Flying.” 


_... 
Personal Notes 


—e 


W. C. Brockway has resigned as en- 
gineer for the Taxpayers’ League of St. 
Louis County, Duluth, Minn., and has 
taken a position with the Philip Carey 
Co., Cincinnati, Ohio. 

Harry C. BOARDMAN has been ap- 
pointed instructor in civil engineering 
at the University of Illinois. Mr. 
Boardman was graduated at the Uni- 
versity of Illinois in civil engineering 
in 1910 with honors. From 1910 to 1916 
he was draftsman and chief draftsman 
for the Chicago Bridge and Iron 
Works. He was lieutenant, captain, 
and major of field artillery during the 
World War and since 1922 has been 
draftsman and superintendent of con- 
struction for International Filter Co. 


RoLAND HorToN has been appointed 
instructor in civil engineering at the 
University of Illinois. Mr. Horton was 
graduated from the University of 
Oklahoma in 1921. He has served 
about two years with the Benham En- 
gineering Co. of Kansas City and 
about six months with the Public 
Works Department of Oklahoma City. 
During the past year he has been in- 


structor in civil engineering at North 
Dakota Agricultural College. 

KENNETH L. DEBLO!Is, formerly con- 
crete designer for the water-works of 
the city of Denver, Colo., has become 
associated with A. C. McGregor, con- 
sulting engineer, as designer of con- 
crete and steel structures. 

HERBERT A. OLSON, is now junior en- 
gineer wlth Hoad, Walker, Shoecraft 
and Drury, consulting sanitary engi- 
neers, Ann Arbor, Mich. Mr. Olson 
was formerly assistant sanitary engi- 
neer of the New Mexico State Bureau 
of Public Health. 


EpwarpD G. LEE, who until recently 
was principal assistant in charge of 
the office of Sawyer & Bean, civil engi- 
neers, Lewiston, Me., is now designing 
engineer for the Central Maine Power 
Co., Waterville, Me. 

F. W. W. DOANE, city engineer of 
Halifax, N. S., recently resigned, and 
was presented with a watch by the civic 
officials in appreciation of his 33 years 
of service with the city. Mr. Doane 
will carry on a consulting practice. 

J. A. DUCHASTEL, until recently ctiy 
manager of Outremont, P. Q., has left 
Montreal to take up his new position 
as general manager of the Quebec 
Forest Industries Association, with 
headquarters in the city of Quebec. 

G. R. WINSLOW, division engineer, Di- 
vision 3, California Highway Commis- 
sion, has been appointed to the posi- 
tion of assistant highway engineer in 
charge of maintenance, succeeding A. J. 
Wagner. The appointment became ef- 
fective Aug. 16. F. W. HaAseELwoop, 
assistant bridge engineer, has _ been 
named to succeed Mr. Winslow as act- 
ing division ongineer in Division 3. 

C. C. CRAGIN, chief engineer of the 
Salt River Valley Water Users Asso- 
ciation, Phoenix, Ariz., at a meeting 
of the board of governors and council 
on Aug. 29, was granted an unsolicited 
increase in salary from $15,000 to $20,- 
000. Officials of the association de- 
clare that they believe the increase was 
fully merited as it has been largely 
through Mr. Cragin’s co-operation with 
the board of governors and with the 
president, F. A. Reid, that the Roose- 
velt project has been placed at the 
head of reclamation projects in the 
United States. 


oe) 
Obituary 


| 


CHARLES BROWN, resident engineer at 
the Moccasin Creek power house of the 
Hetch Hetchy project in California, 
was instantly killed Sept. 2 in a 200-ft. 
plunge of an automobile over a bluff 
between Sonora and Jackson, Calif. 
Mr. Brown was 35 years of age. He 
had been assistant chief engineer in 
charge of the construction of the 
O’Shaughnessy dam and had also been 
in charge of the building of the Alpine 
dam in Marin County. 

Henry P. Hoey, assistant engineer, 
Southern Pacific Co., died at Oakridge, 
Ore., Sept. 4, of apoplexy. He had 
been in charge of construction work on 
the Natron Cutoff. 
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From the Manufacturer's Point of View 


A Point of Contact 
Between Maker and User of 
Construction Equipment and Materials 


Makers and Users Desire 
Fewer Manhole Varieties 


Indorse Suggestion of Commerce De- 
partment for Conference of All 
Interests This Fall 


ANUFACTURERS, engineers, and 

public utility companies have in- 
dicated to the Division of Simplified 
Practice, Department of Commerce, 
such hearty approval of the proposal 
to reduce the present wide range of 
sizes and types of manhole frames and 
covers that it has been decided to call 
a conference of all interests concerned 
this fall to develop recommendations 
which can later be submitted for uni- 
versal adoption. This action is the out- 
growth of a suggestion made in March, 
1924, to the Hoover Committee on 
Elimination of Waste in Industry by 
the Industrial Association of San Fran- 
cisco through its consulting engineer, 
H. K. Hathaway. He pointed out that 
one locality uses one assortment of 
sizes, another employs a different as- 
sortment, making it difficult for foun- 
dries to do more than a local business 
in manhole manufacture. 


FAVORABLE OPINIONS EXPRESSED 


At the request of the committee, the 
Division of Simplified Practice ad- 
dressed associations of manufacturers, 
engineers, public utilities and others 
asking for their views and comment. 
From the replies received, the follow- 
ing notes have been prepared: 

In addition to promises of co-opera- 
tion from the American Foundrymen’s 
Association and the Water-Works 
Manufacturers’ Association, many indi- 
vidual manufacturers have agreed to 
support the movement. It appears from 
the comment of manufacturers that two 
or three sizes of manhole are sufficient 
to cover conditions of heavy and light 
street traffic loads encountered in large 
cities and small municipalties. One 
manufacturer offered the suggestion 
that only one size of cover and ring be 
made, but that it be furnished in sev- 
eral different weights. Another pointed 
out the desirability of having manhole 
covers interchangeable. 

Among the engineering associations 
canvassed, the only adverse opinion re- 
garding the proposed manhole stand- 
ardization program was received from 
the National Electric Light Associa- 
tion, which felt that a standardized 
product would be undesirable inasmuch 
as local conditions require special 
treatment in each case. The associa- 
tion believes, also, that the best serv- 
ice can be secured from local foundries, 
both as regards regular deliveries and 
warehouse or other storage facilities. 

The city engineers and public utility 
companies canvassed were practically 
unanimous for manhole simplification. 
New Orleans has standardized its man- 
hole frames and covers in so far as 


sewer service, water service, and sub- 
surface drainage structures are con- 
cerned. There is, however, no standard 
manhole frame agreed upon by the 
various utilities, such as the telegraph 
companies, the electric light service 
and the telephone companies. These 
utilities prefer a square opening for 
their underground structures, while the 
municipal manholes are round. 


MANY CITIES REPORT 


In the Borough of Manhattan, New 
York, there are 30,000 sewer manholes, 
90 per cent or more of these taking 
covers of one size. About 14 per cent 
of the manhole covers are replaced 
each year on account of breakage or 
theft. In the Borough of Brooklyn 
there are 48,000 sewer manhole heads. 

Public service companies own nearly 
60,000 manhole heads in Manhattan. 
There are about a dozen public service 
companies and each has three or four 
varieties of manhole heads. 

In Buffalo it is proposed to change 
the present depth of the manhole frame 
from 12 to 10 in. and to machine the 
cover and cover seat along the edges 
to prevent rattling. 

In Portland, Ore., the manhole 
covers and frames of the Bureau of 
Water-Works are interchangeable with 
those of the city engineer in case of 
emergency, but they are not identical 
in pattern. The local public utilities 
use large heavy covers, which, it is 
stated, would be a needless waste of 
metal if applied to sewer manholes. 

By the Water Division of the city of 
St. Louis the belief is held that man- 
hole frames and covers can not be 
standardized until the different cities 
of the country agree as to allowable 
loads on streets and pavements. 

Chicago, Ill., uses a reversible curb 
type of manhole frame, for which many 
advantages are claimed. In Baltimore 
a number of difficulties in dealing with 
foundries were overcome by providing 
manufacturers of cast iron with mu- 
nicipally owned patterns for filling the 
city’s manhole orders. Baltimore’s ex- 
perience indicates that manhole open- 
ings should be at least 2 ft. in diameter 
and circular. 

In Washington, D. C., there are said 
to be probably a hundred different de- 
signs and sizes of manholes and hand 
holes in use, including square, rec- 
tangular and circular. Some of the 
covers are entirely too light to support 
the heavy traffic now using the streets, 
and are being replaced by stronger 
covers when breakage occurs. 

In Jacksonville, Fla., the tops of all 
manholes are interchangeable. 


Lime—NATIONAL LIME ASSOCIATION, 
Washington, D. C., has published a 
7-p. pamphlet entitled “Building Code 


Requirements for Lime.” The text 
offers sections suitable for incorpora- 
tion in new or revised building codes. 
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Canadian Exhibit |e: 
° . . -atur 
Building Products ’ 


Special Structure House. 
Construction Industry 4; 
Show in Toronto 

Report by Engineering 

Toronto Corr: Spe } 

MONG the new feature 

Canadian National Ex! ibition hala 
at Toronto Aug. 23-Sepi ; cs re 
“Construction Building” j, which we 
displayed the most modern salad, 
for all classes of building, ; gether a 
the machinery and appliances need 
construction work. This display i 
under the auspices of the A ssociatior 
of Canadian Building and Construction 
Industries, organized with the object of 
co-operating in the adoption of in. 
proved methods and standardizing po 
struction activities. There are 97 
exhibitors in the building and genera) 
construction field, making the showing 
of materials a comprehensive display 

CONCRETE AND Brick Propvucts 

The increasing use of cement as q 
building material is reflected in the 
prominence accorded to this feature. 
The Concrete Products Association of 
Canada has a spacious booth built up 
with walls of several types of concrete 
block construction, enabling those in- 
terested to judge of the effect and the 
advantages of its use. The Canada 
Cement Co., Ltd., also has a well 
arranged showing of concrete products 
and is conducting an active educational] 
campaign by the distribution of in. 
formation. The London Concrete Ma- 
chinery Co. Ltd., is represented by 
several machines used in this branch 
of industry, including a new mode! No. 
6 mixer, a single drum reversible hoist 
a concrete block machine and sewer tile 
mold. 

A number of brick making companies 
are exhibitors. Shale brick of several 
types are shown by the Cooksville Shale 
Brick Co., Ltd., the Harbor Brick Co. 
Ltd. and the Booth Brick Co. The 
latter two companies, who have a joint 
exhibit, also display a line of sand-lime 
brick. The Milton Pressed Brick Co. 
Ltd., shows an exhibit of 14 panels of 
brick laid in walls with approximately 
100 bricks to a panel. One of the most 
comprehensive displays is that of the 
Don Valley Brick Works Ltd., includ- 
ing a great variety of brick in several 
colors, lines of special interest being 
enamel bricks, face wire-cut bricks, and 
partition tile. The International Quar- 
rymen’s Cut Stone Association shows & 
line of cut stone and the Peerless 
Artificial Stone, Ltd., exhibits orna- 
mental panels, balusters and rails, to- 
gether with interior work including 4 
mantelpiece of artificial stone and a 
cement laundry tub. 

The Interlocking Tile Co. Ltd. shows 
its product which consists of a large 
hollow brick so designed as to permit 
of the brick mason placing it on the 
wall with one hand on horizontal mortar 
beds. It is manufactured from shale 
burned to semi-vitrification and is used 
for bearing walls to replace common 
brick. The tile is made with deeply 
grooved keys to hold interior plaster 
or exterior stucco, or with smooth faces 
for exposed work. It is claimed to have 
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New Series of Steel Reinforcing 
Bars Suggested 


t stability due to the 4-in. mortar 
and the patented interlocking 
- To the Editor: 
Woop WORKING MACHINERY On p. 282 of the Aug. 14 tinea! of 
‘ont among the machine dis- Engineering News-Record is a brie 
Te aie a the Elliot Wood- notice regarding simplification of 
me 2 Co. which shows its No. 6 varieties of steel bars used for rein- 
anda. designed for operation forcing concrete, proposing that the fol- 
ts the shop or on the job. It will lowing sizes only shall be rolled: 
ei the § 


crosscut or rip to 4-in. thick, joint 6-in. Squares: 3, 1, 14, 13 in. 


wide, house stair ae Rounns: 8, 3, §, %, § and 1 in. 
es sbbit and perform many other These schedules have been largely 
ee A lighter machine which adopted by manufacturers in the re- 
FT do most of the same work is also cent past. ; E 

- display—and also the No. 9 machine In making any kind of a close design 
oe ened 08 heavy work. The Little it is necessary to use both rounds and 
a Ben planer scroll saw and shaper squares. The detailing and inspection 
« orother interesting feature of the are both much more arduous than 
tt) would be the case with a more rational 
dle machine stated to scheme of bar sizes. It is suggested 
combine six machines in one and requir- that a series of bars be rolled differ- 
‘no only 3 gal. of gasoline per day to ing from each other in net area by a 
ing rs is as shown by Weltlaufer constant area in quantity. For in- 
ag Ltd. instance, a series with the following 
ota Woodworking Machinery Co. areas would enormously cut down the 
Ltd. is represented by a line of portable amount of work involved in preparing 
woodworking machinery for builders detailed plans. 


show bench jointers, etc. Net Area, Net Area, 

and also sho : : Bar No. ‘Sain. Bar No. Sq.tn. . 
HEATING EQUIPMENT 1 0.10 7 70 
- 2 86 
Happy Thought Foundry Co. Ltd., of 3 0.30 9 0.90 
Brantford, shows a furnace specially { 6.48 10 i. 
designed with an air blast attachment 6 0:60 12 12 


for burning soft coal 7 ome It is often desirable to substitute 
with shell bar grates. ee on : t other bars for those called for, and such 
ture of the furnace was devised to tite a series would make this very easily 
te agar ere “ cae of done. If the numbers of the bars were 
minous coal owing displ rolled on the section, as is now done in 
anthracite. The company ae ISP'AYS the case of many reinforcing bars, the 
a large assortment of hot air aed inspector can readily obtain a definite 
Another furnace which is designed so area of steel. It is suggested that all 
that it will burn either hard or soft iieat: aaah Ree oat ace pr a 
coal is the Treasure hot-air furnace "r+ we cannot have the metric mn 
shown by the D. Moore Co. Ltd. It is Jo, at least use a decimal system to 
made entirely of cast iron, has an extra its logical limit in this field 
large grate area and straight fire pot, ~~ & WituiaM H "A eid. 
the combustion chamber being large to Ati C * tae . 
allow for the use of bituminous coal. Detroit oo i ing Engineers. 
The radiator is of cast iron and in one- Tom, Aug. 
piece rendering the escape of gas im- 
possible and making oe ar. ___ |} 
An economical method of heating * 
buildings by forced hot water by the Business Notes 
operation of the Atlas circulating pump 
is demonstrated by the Aths Ex ——————— a} 
neering and Machine Co. Ltd., which Siaiass siietin ahs Cecilia: tes 
also shows the Atlas heat generators A SSO , e 
claimed to effect considerable economy York, will hold its annual convention in 
in fuel. Toronto Furnace Co. Ltd., Louisville, Ky., Oct. 13-15 inclusive. 
displays several types of hot air fur- . Paciric PorTLAND CEMENT Co. last 
naces including the Novelty hot air and month opened its new plant at Redwood 
combination heater and a new garbage City, Calif. To the present unit, which 
burner adapted for places where there has a daily capacity of 2,000 bbl. of 
is no garbage collection. , cement, it is planned to add others from 
The exhibit of Mussens, Ltd., includes time to time. 
a gasoline driven No. 4 Smith mixer : 
on trucks and Western grading equip- AMERICAN ENGINEERING Co., Phila- 
ment, delphia, announces the appointment of 
Comprehensive displays of metallic the following representatives for the 
products were made by the Canadian sale of Lo-Hed monorail electric hoist: 
Metal Window & Steel Products Co., —H. D. Betts, Syracuse; C. F. Bullotti, 
Canadian Ornamental Iron Co., Trussed San Francisco; A. G. Cary, St. Paul; 
Concrete Steel Co. of Canada, Aiken- Chatard & Norris, Baltimore; Colwell 
head Hardware Ltd., and others. & McMullin, Boston; Coon-DeVisser 
Sa EEEEEEEEEeeeee Co., Detroit; H. D. Conkey & Co., 
vy CONSOLIDATED Propucts Co., Inc., Chicago; Dravo-Doyle Co., Pitts- 
New York, dealer in used equipment, burgh; A. Q. Dufour, Milwaukee; 
has purchased for resale as a whole or Florandin Equipment Co-., New York; 
A separate units, the plant of the Fulton Engineering Co., San Fran- 
American Hominy Co. at Indianapolis, cisco; S. A. Gilliard, Buffalo; E. C. 
‘aving a floor area of 200,000 sq.ft. Horne Machinery Co., Denver; J-B 


To Show Southern Progress 
by Exposition in North 


Fourteen States Will Co-operate in 
Industrial Display to Be Held in 
New York Next January 


PICTURE of Southern industrial 

progress and the natural resources 
of the, South will be brought to the 
North next January through the me- 
dium of the Southern Exposition, to be 
held in Grand Central Palace, New 
York City, Jan. 19-31, 1925. The dis- 
play, the first of its kind ever staged 
north of the Mason and Dixon line, will 
represent the activities of fourteen 
Southern states which have completed 
plans for the exposition through a co- 
operative organization of local cham- 
bers of commerce. Governor E. Lee 
Trinkle, of Virginia, has accepted the 
position of honorary president of the 
exposition, of which the direct manage- 
ment is in the hands of William G. 
Sirrine, of Greenville, S. C. 

It will be the purpose of the exposi- 
tion to show what the South has done 
and is accomplishing. The exhibits will 
include products of factories, indus- 
tries, mines, agriculture and horticul- 
ture; the means and equipment for 
transportation, power, sanitation and 
education; pictures and specimens of 
natural resources. The exposition will 
occupy more than 90,000 sq.ft. of floor 
space, of which about 7,000 sq.ft. will 
be allotted to each state. Exhibitors 
will be grouped according to states. 
The allotment of space and the plac- 
ing of exhibits is under the direction of 
Col. Joseph Hyde Pratt of Asheville, 
N. C., former state highway engineer 
and at present director of the North 
Carolina Geological and Economic Sur- 
vey. 





Engineering Sales Co., New Haven; 
Lyman Tube & Supply Co., Montreal; 
J. R. Purser, Charlotte, N. C.; Seeger 
Machine Tool Co., Atlanta; Solon 
Jacobs & Co., Birmingham, Ala.; P. E. 
Wright Engineering Co., Seattle. 


STEPHENS - ADAMSON MANUFACTUR- 
ING Co., builders of belt-conveyors, is 
constructing an addition to its main 
plant at Aurora, Ill. The new struc- 
ture completes the third and final sec- 
tion of the building used to house the 
steel fabrication department. The 
original two sections were 300 ft. long 
and 60 and 80 ft. wide respectively. 
The new and third section is 80 ft. 
wide by 300 ft. long. The addition is 
made up with hollow tile walls, steel 
sash, wire glass, with reinforced con- 
crete tile roofing equipped with sky- 
lights. A new 80-ft. 10-ton crane will 
travel the entire length of the shop. 


CANTON CULVERT & SILo Co., Canton, 
Ohio, was recently awarded a contract 
for 10,000 ft. of Imperial riveted 
Toncan metal culverts. This orcer, 
approximately a 20-carload shipment, 
is claimed to be one of the largest 
domestic orders ever placed for 
corrugated iron culverts in the United 
States. They are to be used under a 
railroad being built by the Calumet & 
Hecla Consolidated Copper Co., 
Calumet, Mich- 
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Equipment and Materials 
SH 


Crawler Attachment for Motor 
Truck Wheels 


In last week’s issue, p. 400, appeared 
a description of a new continuous 
crawler tread attachment for motor 
truck wheels called the Truk-Trak. 
The name of the manufacturer of this 
equipment was erroneously given as 
the Silver Casting Co.; the name 
should have been the Sivyer Steel Cast- 
ing Co., Milwaukee. 


New Pipe Threader Has Electric 
Motor Drive 


A new electric pipe threader designed 
to reduce the time and cost of cutting or 
threading pipe has just been placed upon 


we per sit 5 Sinai 
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the market by the Oster Manufacturing 
Co., Cleveland. The machine may be 
used on pipe from 3 to 2 in. in diameter. 
A built-in vise aided by an auxiliary 
chuck, both of which are self-centering 
and self-locking, hold the pipe securely 
in place while the die-stock is being 
turned by the motor. In addition to 
threading the pipe this machine does 
the cutting off and the screwing up of 
the fitting. The gears are completely 
encased and are run in oil. 

The machine is driven by a 4-hp. 
Westinghouse motor which is furnished 
with a 10-ft. cord and a plug which 
may be screwed into an ordinary light 
socket. The machine is portable and 
may be mounted on a service truck 
eliminating the necessity of bringing 
each piece to the workshop to be 
threaded. 


Guard-Rail for Railroad Frogs 


A rolled steel guard-rail which is held 
in place by the running rail without the 
use of bolts, clamps, spacing blocks or 
other fastenings, is a track device which 
has been brought out by the Bethlehem 
Steel Co., Bethlehem, Pa., for use at 
frogs and turnouts. This guard-rail is 
of a special rolled section, having the 
inner flange of its base lower than the 
outer flange, so as to fit under the base 
of the running rail. The weight on the 
latter rail holds the guard rail against 
any tendency to rise or to turn outward 
under pressure of the wheel flanges, 
while a rib on the middle base plate 
prevents any lateral displacement. 

The head of the guard rail is planed 
away at the ends to give a tapering 
entrance to the flangeway. Three heavy 
base plates, each resting on two ties, 


carry both the guard rail and the run- 
ning rail. These plates and the steel 
footguard at each end are riveted to the 
rail at the shops, the guard being 
shipped as a complete unit ready to be 
spiked in place. The guard rail is 
ordinarily made 9 ft. long, but it can 
be made of any desired length and to 
fit any specified spacing of ties. 
Notched or graduated spike holes in the 
base plates provide for fastening track 
rails of different widths of flange. 


Adjustable Shore for Forms 


Adjustability to different heights of 
support and secure locking in the posi- 
tion desired are features of the Atlas 
shore for concrete forms manufactured 
by the Roos-Meyer-Hecht Co., Cincin- 
nati. This device, shown in the accom- 
panying photograph, consists of a tim- 
ber frame sliding on a pipe, which, by 
means of a spring and locking plate, 

may be set to 
heights of 
from 8 to 14 ft. 
6 in., thereby 
giving a 63-ft. 
range of ad- 
justment. 

T he locking 
plate isa 
channel shaped 
member of 
steel pivoted 
by a cross pin 
through the 
2x4-in. mem - 
ber and held 
in a canting 
position to en- 
gage and hold 
the pipe by a 
stiff coiled 
spring. The 
shore locks it- 

self automatically at any position on 
the upward movement of the outer 
frame. Unlocking is accomplished by 
tapping the locking plates downward, 
compressing the spring, and releasing 
the shore from its load. 

The outer member or frame is pushed 
up along the pipe by hand and the final 
or tight adjustment under the load is 
obtained with a special jack having a 
swiveled collar which is slipped around 
the pipe. 


Shovel Crawls 28% Miles 


To reach a road construction job in 
the Shenandoah Mountain section of 
Virginia a Northwest gasoline shovel, 
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operating under its own » 
trip of 284 miles, 
crawler traction, the py 
railroad siding at Stauy: 
day, May 9, and was o; 
construction job by no 
May 14, the actual tray 
the trip being 35 hr. T) 
volved the traversing o{ 
country and the crossing of a tre, 
where water 4 ft. deep was jn 
tered for a distance of 600 ft. _ 


ver, made a 
Pped with 
Ine left Q 
, Va, Fri 
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Wedn sda\ 
ng time of 
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Shovel Loader for Attachment 
to Fordson Tractor 


For attachment to a Ford 
the Mandt Co., Keokuk, lowa, has 
vised the shovel loader shown in the 
accompanying photograph built jn pe 
sizes with 3 and 34-yard buckets. For 
the dipper stick and shovel a crane arm 
with hook can be substituted. 

The framework of the loader js of 


Son tractor 


structural steel with heavy gusset 
plates and steel castings on the top 
and bottom swinging brackets. With 
j-yd. bucket the weight of the attach- 
ment is 1,820 lb. The machine has a 
lift of about 8 ft. 

In operation the bucket is filled by 
being pushed into the pile by the 
tractor and is raised by power from 
the tractor engine. The outfit is par- 
ticularly adapted for loading earth, 
sand, gravel, coal or crushed stone. 
The larger 4-yd. bucket is recommended 
for lighter material, such as snow, 
ashes, cinders, or loose dirt. Swinging 
is accomplished by a bull-wheel in the 
form of a semi-circle through the open 
end of which the dipper arm passes 
when raised or lowered. 


re 
Publications from the 


Construction Industry 
_—— 


Concrete Mixers—Leacu Co., Osh 
kosh, Wis., has published in the form 
of a 16-p. illustrated pamphlet a report 
by the Robert W. Hunt Co. of inspet- 
tions of the design and operation of 4 
number of 7-S concrete mixers made 
by different manufacturers. 

Material - Handling Equipment — 
GirForD-Woop Co., Hudson, N. Y., fes- 
tures its material-handling equipment, 
including elevators and conveyors © 
various types, in a newly publish 
24-p. illustrated pamphlet. Applic 
tion of equipment to automobile fac 
tories, shipping departments, steam 
ship terminals, and industrial plants * 
shown. 





nent 


‘Tactor 
as de 
in the 
in two 

For 
€ arm 


is of 





September ‘2 1924 
Pe eee 


ENGINEERING 








NEWS-RECORD 447 


Business Side of Construction 


FACTS AND EVENTS THAT AFFECT COST AND VOLUME 
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Steel and Cement Output Gaining—Seasonal 
Decline in Brick Production 


Early Closing of Yards May Cause Brick Scarcity in Spring— 
: Warehouse and Mill Stocks Moderate 


Steel—The August ingot output as 
calculated by the American Iron and 
Steel Institute for all companies In the 
United States, reached 2,541,501 tons, 
compared with 1,869,416, during July. 
March attained the highest total 
reached so far this year with 4,187,942 
tons. The August, 1923, total was 
3,695,788 tons. Although there was no 
increase in the number of working days 
at mills during August, there was a 
substantial gain in the approximate 
daily output of steel. 

Ingot production figures for the first 
eight months of this year and last, are 


as follows: 
1924 1923 
Month Tons Tons 
NR. Yn 0s cle sco cee 3,633,639 3,841,095 
PORES ins sins 5 oes 3,809,185 3,471,843 
Magee V9s:. «5 ois sc vet se 4,817,942 4,066,680 
RG L G d sven sac sane 3,333,535 3,963,736 
OSES SR ee 2,628,261 4,216,355 
+ 5 RE ERE 2,056,466 3,767,256 
RR Oe ee 1,869,416 3,531,458 
SRS. 65.5 steko teens 2,541,501 3,695,788 
8 months.. 24,059,945 30,554,211 


Lumber—Production continues to be 
substantially less than that of a year 
ago and a little under normal, accord- 
ing to the National Lumber Manufac- 
turers’ Association. A total of 344 
mills reporting for the week ended 
Aug. 28, show an all around drop in 
the lumber movement compared with 
the week preceding. Production and 
demand are both slower than a year 
ago, while shipments are nearly 2,- 
000,000 ft. heavier. 





A weekly comparison of lumber 
movements follows: 
Week Corres- Pre- 
Ended ponding ceding 
Aug. 28 Week Week 
in 1923 in 1924 
Ft. b. m Ft. b. m Ft. b. m. 
Mills 344 388 374 
Production. ... 217,874,202 253,414,423 228,942,410 
Shipments... . 230,105,896 228,152,505 245,512,944 
Orders... 219,839,820 227,832,471 236,458,681 


The following table shows the lum- 
ber movement for the first thirty-five 
weeks of 1924, compared with the same 
period in 1928: 


Production Shipments Orders 


8,145,554,876 8,099,415.423 7,849,041,171 
8,354,194,351 8,483,834.458 7,927,090,930 


1924.. 
1923.. 


1924 


decrease 208,639,475 384,419,035 78,049,759 


Cement—Production and shipments 
are at the highest levels on record, 
according to the Geological Survey, and 
though mill stocks have been decreas- 
ing rapidly since March, 1924, they 
are greater now than at the cor- 
responding season of any previous 
year. The heaviest reserves are in the 
district embracing Eastern Pennsyl- 
vania, New Jersey and Maryland, with 
Eastern Missouri, Iowa and Minnesota 
next and Colorado and Utah coming 
last with only 188,000 bbl. between the 
two states. 

Brick—Orders on books of the Com- 
mon Brick Manufacturers’ Association 
of America at the beBinning of Aug- 
ust were only about 17. per:cent below 
those of July 1. This, it is claimed, is 











due principally to the fact that August 
is not usually the month for starting 
new operations. Fewer brick are being 
moved from yards, throughout the 
country, although increased deliveries 
are expected during September and 
October. 

In New York City, the steel erectors’ 
strike has greatly lessened brick con- 
sumption. The increased production 
plus imports, naturally resulted in a 
glutted market. The early shutting 
down of plants in the Hudson River 
district is preventing any further over- 
supply and may even serve to cause 
scarcity in the spring, before the 1925 
brick begins to come into the market. 

The brick situation is shown in the 
following table: 


Briek 
Moved 
Burned Unburned From Orders 
Brick On Brick On Yard On 
Hand Hand During Books 
1923 M M. Month M. 
M 
Aue. $:.. 179,574 59,474 342.719 
« 1924 
June |}. 223,458 70,802 163,298 394,154 
July 1 258,474 72,725 158,723 366098 
Aug.! 231,182 86,722 149,622 314.538 


Both warehouse and mill stocks of 
basic building materials are moderate. 
The same is not true, however, of in- 
dustries where there has been over- 
expansion, such as in textiles, shoes, 
clothing, automotive equipment and 
coal. 

It would hardly pay the consumer 
to place large orders with warehouses 
if mills were heavily loaded with re- 
serve stocks. Mill stocks being mod- 
erate, however, present production 
schedules are geared to actual orders 
on books. Shipments from mills, there- 
fore, are governed by the time involved 
in manufacturing the material. Ware- 
houses are absorbing all single or less- 
car-lot tonnages. 





CONDITIONS OF MATERIALS STOCKS IN IMPORTANT CENTERS 


oc ks on hand in approximate figures, example: (Lumber, Denver, 40,000,000 ft.); time required for delivery of carload lots to city job, example: 
(Hollow tile, Atlanta, deliveries take 4 to 5 days); and stocks on hand in general terms, example: (Sewer pipe, Philadelphia, stocks normal). 


Los Angeles San Francisco 
Sewer pipe. Heavy demand; Large reserves 
good del 


Cement 


demand active good condition 


Kilns busy; de- 
mand brisk 


Enough on hand 


Common brick...Demand slower Enough 
Hollow tile Light demand _ Sufficient 
Lumber Mills behind in Plenty 
orders 
Asphalt... . Buppty lower Large quantity 


available 


“tructural steel.. .Demand steady; 
del. good stocks of bars 





.. Prompt mill del.; Dealers’ stocks in Stocks in good 





Denver Minneapolis : New Orleans 
Barely keeping Stocks ample: Stocks plentiful; 
up with orders mill del. prompt demand good 

Ample on hand = Sufficient 
shape 
Sufficient Quick del. from Adequate 
kilns 
Plenty; 5,000,000 Good supply Normal 
near 
at hand 
Del. week behind Obtainable in Ample 
orders short order 
Well stocked; Below normal; Reserves low; 
40,000,000 ft. about demand slower 
130,000,000 ft. : 
Limited quantity Quickly obtain- 1,150 tons avail- 
on sidings able from 


able; 1,500 
eeded 


source n 
Heavy warehouse Warehouses well Local warehouse Plenty; demand 4 to 5 cars; 


stocked stocks low as below normal 
they are al- 


lowed to get 





Atlanta Philadelphia New York 
Mill del. takes Stocks normal Dealers’ stocks 
4 to 5 days usually small 
75 to 80 cars Mill del. suffi- Stocks larger than 
on sidings cient to meet years ago de- 
all demands 7 heavy 
shipments 
75 to 80 cars; Kiln del. taking Dealers’ stocks 
enough care of demand usually small 
Plentiful Yard stocks Me~y yards clos- 
small! but in * early; recent 
ample excess being 
rapidly ab- 
sor 
Del. take 4to 5 Del. as needed Dealers’ stocks 
days usually small; 
rompt de! 
y rail and 
water 
Plenty Yards well Stocks smaller 
stocked with than year ago: 
all grades demand slower 
100 cars; Demand small; Ref. near city 
sufficient stocks smal] 


Warehouse stocks Slow demand for 
plenty for limited structurals 


ealers’ reserves 
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Foreign Projects of Interest 
te Americans 


Further information is available on 
these projects at the Bureau of Foreign 
and Domestic Commerce or its district 
co-operative offices, when a reference 
number is given. 

Irrigation in Mexico. A concession 
has been granted to use the waters 
of Lake Santiaguillo and the Guati- 
mape River to irrigate'a section of over 
12,000 hectares. Reference Mo. 137,879. 

Concrete pier for Manzanillo. The 
pier is to be 220 meters long, 68 meters 
at the base and 25 meters at the outer 
end. There will be four railroad tracks, 
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three reinforced concrete warehouses 
and cranes for loading and unloading. 
Reference No. 138,229. 

Extensive paving plans for suburbs 
of Buenos Aires. Plans for the pav- 
ing of 1,096 squares of streets in the 
city and suburbs, most of which will 
be of stone block. Project calls for 
the expenditure of 3,000,000 pesos 
(1 paper peso = $0.32). 

Harbor improvements planned for 
Quebec. A scheme for the develop- 
ment of the port of Quebec, involving 
an expenditure of some $10,000,000, has 
been presented to the Federal Govern- 
ment by the Quebec Harbor Commis- 
sion. The House of Commons has 


voted a preliminary sum 


Reference No.,138,913. * $500,009, 


Large Contracts Let During Week 


Among the week’s anno 
contracts awarded in 
News, pp. 139 to 153, 
Tee Col 

otel, umbus, 0., to W 
Co., $4,000,000. otle Const, 

Street railway, Toronto, 
J. Simpson, $1,000,000. 

Office building, Detroit, Mich, to M 
Barry Co., $1,000,000, eae 

Library building, Los Angeles Calif 
to Clinton Constr. Co., $1,352,523” 


ee 


uncements of 
Construction 
are the fol. 


Ontario, to 


Weekly Construction Market 


HIS limited price list is published weekly 
for the purpose of giving current prices 
on the principal construction materials, and 
of noting important price changes on the 


Steel Products: 


Structural shapes, 100 Ib 

Structural rivets, 100 Ib 

Reinforcing bars, jin. up, 100 1b 
Steel pipe, black, 24 to 6 in. lap, 


44% 


New York Atlanta 
$3.34 


less important materials. 
the chief cities are quoted. 
Valuable suggestions on costs of work 
can be had by noting actual biddings as 
reported in our Construction News section. 


Minne- 
Dallas apolis 
$4.20 $3.35 
4.90 3.75 
3.38 


3.29 
55.05% 


Moreover, only 


Chicago 
$3.00 
—3.10 
3.00 


43% 53% 


$3.80 
4.35 
3.30 


54.2% 


Cast-iron pipe, 6 in. and over, ton.. . .60.60@61.60 +55.50 60.00 56.20@57.20 55.50 


Concreting Material: 
Cement without bags, bbl........... 
Gravel, } in., cu.yd 
DRI CEN inch cs veScegssebenees 
Crushed stone, } in., cu.yd 
Miscellaneous: 


line, 3x12 to 12x12, 20 ft. and under, 


M.f +58.00 
3 


Lime, finishing, hydrated,ton ..... 18. 

Lime common, lump, per bbl... .... 3.00@ 

Common brick, delivered, 1,000 .... —17.00 

Hollow building tile, 4x12x12, 
per block.. 

Hollow partition tile 4x12x12, 
per block... 

Linseed oil, raw, 5 bbl. lots, gal 
Common Labor: 


Common labor, union, hour 
Common labor, non-union, hour. .... 

Explanation of Prices—Prices are to con- 
tractors in carload lots unless other quan- 
tities are specified. Increases or decreases 
from previous quotations are indicated by 
+ or — signs. For steel pipe, the pre- 
vailing discount from list price is given; 
45-5% means a discount of 45 and 5 per 
cent. 


New York quotations delivered, except 


sand, gravel and crushed stone, alongside 
dock: common lump lime, in 280-Ib. bbl. 
net, and hydrated lime f.o.b. cars; tile ‘on 
trucks”; linseed oil and cast-iron pipe f.o.b. 


Labor—Concrete laborers’ rate, 934c.; 
building laborers (pick and shovel men) 
75e. per hr. 


Chicago quotes hydrated lime in 50-lb. 
bags; lump finishing lime per 180-Ib. net. 
Lumber delivered on job. 


Minneapolis quotes on fir instead of pine. 


Advances predominate in this week’s 
price situation. Since the first of the 
month declines have been in the minor- 
ity. Particular strength is noted in 
c.-i. pipe, pine and fir timbers, hollow 
tile and linseed oil. 

Of nine cities reporting weekly to 
Engineering News-Record but four 
announce declines in any of the basic 
building materials. A slight drop in 
j-in. gravel and common brick occurred 
in Dallas; linseed oil fell in New York 
and Chicago and fir timbers declined $2 
per M ft. in San Francisco. 


2) 


Not usedy + .1004 


.1162 + .1004 ll 
—1.04 +1.14 +1.23 


75 


2.20 
2.75 
2.75 
2.75 


2.05 


+55 .00 37.75 
20.00 25.50 
1.50 1.40 ] 


12.00 +14.00- 
-089 .08 


1.85 
11.00 —13.10 
Al 


.089 
—.94 +1.15 
.30 874 
25 824 50@.55 
Brick, sand and hollow tile delivered. Ce- 
ment on cars. Gravel and crushed stone 
quoted at pit. @Ve quote on brown lime 
per 180-Ib. net; white ‘is $1:80 for Kelly 
Island and $1.70 for Sheboygan. Common 
labor not organized. 


Denver quotes on fir instead of pine. 
Cement “on tracks”; gravel and sand at 
pit; stone on cars; lime, brick, hollow tile 
and lumber on job. Tile price is:at ware- 
house. Linseed oil, delivered, in wooden 
bbl. Qommon lump lime per -180-Hb. net. 

Atlanta quotes sand, stone and gravel 


per ton instead of :cu.yd.: Common lump 
lime per 180-Ib. net. 


Dallas quotes lime per-180-lb. bbl. Steel, 
cement, cast-iron pipe and crushed stone 
f.o.b. cars, other materials delivered. 


San Francisco quotes on Heath tile, size 
a =x 8: x aes. ices are all f.o.b. ware- 


Conditions Affecting the Market 


Building construction in Seattle dur- 
ing August attained the highest total 
in the city’s history. Business build- 
ings, apartments, factories and ware- 
houses far exceeded the value of resid- 
ence permits. A similar gain in build- 
ing permits occurred in Tacoma, com- 
paring August, 1924, with the corre- 
sponding period last year. Building 
operations registered’ a gain last 
month in St. Louis, compared . with 
August, 1923. Reports from Los An- 
geles and Canadian points, however, 
show declines compared with 1923. 


.30@.50 


The first issue of each 1 
complete quotations for all. constant 
materials and for the important Cities 
The last complete list will be found in the 
issue of September 4, the next, on October ? 

San 
Francisco 

$3.40 
4.65 5.00 
3.873 3.35 


36% 36.80@49.10% 
68.00 58.00 


Seattle 
$3.35 
3.75 
3.25 


45% 
65.00 


Denver 
$4.00 


Montreal 


$4.20 
6.00 
2.70 


37.83 
65.00 


34.75 


24.00 22.60 


2.70 2.15 
12.00 15.50 


-085 seeee 


-085 . 108 ll 
+1.25 +1.14 1.13 


.50@.55 55 
-35@.50 50 623 


houses except C. I. pipe, which is mill price 
plus freight to railway depot at any ter- 
minal. Common lump lime per 180-Ib. net 
Lumber prices are to dealers in yards at 
San Francisco, for No. 1 fir, common. 


Seattle quotes on Douglas fir (delivered) 
instead of pine. Lump finishing lime per 
180-lb. net. Hollow. building tile delivered, 
Hydrated lime in paper sacks. Sand and 
gravel at bunkers. 


Montreal quotes on. pine lumber. Sand 
stohe, gravel and lump lime per ton 
Stone, lime and tile are delivered: 
sand, gravel and cement on siding; brick 
f:o.b. plant; steel and pipe at warehouse. 
Hollow tile per ft. Cement price is in 
Canadian funds (the Canadian dollar stands 
at 99.96. Bag charge is 80c. per bb! 
Discount of 10c. per bbl. for payment within 
20 days from date of shipment. Steel pipe 
per 100 ft. net; 24-in., $37.83. 


-625 


Seattle hod carriers recently gained 
an adyance of 50c. per day, making the 
present wage $8., Plasterers were sim- 
ilarly advanced to $11; painters t. 
$8.40 and lathers and plumbers to $10» 
per day. Unemployment in other lines ” 
in Seattle is not reported as being @ 
serious problem at this time. 

In the Dallas district, however, the 
common labor situation is just the op- 


: posite; owing to an acute shortage of 


help. Bumper cotton crops in westerm’ 
Texas~ are taking thousands of men 
away from building operations. 








